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Foreword

The U.S. Army Corps of Engineers’ Statistical Software Package (HEC-
SSP) is software that allows you to perform statistical analyses of
hydrologic data.

The first version of HEC-SSP (version 1.0 Beta) was released in June of
2006.

The HEC-SSP software was designed by Mr. Gary W. Brunner, Mr. Jeff
Harris, and Dr. Beth Faber. The HEC-SSP User interface was
programmed by Mr. Mark Ackerman, and the computational code was
programmed by Mr. Paul Ely. This manual was written by Mr. Gary W.
Brunner.

Vi
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CHAPTER 1

Introduction

Welcome to the U.S. Army Corps of Engineers Statistical Software
Package (HEC-SSP) developed by the Hydrologic Engineering Center.
This software allows you to perform statistical analyses of hydrologic
data. The current version of HEC-SSP is limited to performing flood
flow frequency analysis based on Bulletin 17B, “Guidelines for
Determining Flood Flow Frequency” (1982).

The HEC-SSP software system was developed as a part of the
Hydrologic Engineering Center's "Next Generation" (NexGen) of
hydrologic engineering software. The NexGen project encompasses
several aspects of hydrologic engineering, including: rainfall-runoff
analysis; river hydraulics; reservoir system simulation; flood damage
analysis; and real-time river forecasting for reservoir operations.

This chapter discusses the general philosophy of HEC-SSP and gives a
brief overview of the capabilities of the software system. An overview
of this manual is also provided.

Contents
e General Philosophy of the HEC-SSP
e Overview of Program Capabilities

e Overview of This Manual
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General Philosophy of the HEC-SSP

HEC-SSP is an integrated system of software, designed for interactive
use in a multi-tasking environment. The system is comprised of a
graphical user interface (GUI), separate statistical analysis
components, data storage and management capabilities, mapping,
graphics and reporting facilities.

Over a period of many years, the Hydrologic Engineering Center has
supported a variety of statistical packages that perform frequency
analysis and other statistical computations. Historically, the programs
that received the most use within the Corps of Engineers were HEC-
FFA (Flood Frequency Analysis) and STATS (Statistical Analysis of Time
Series Data). FFA incorporates Bulletin 17B procedures that have
been adopted by the Corps for flow frequency analysis. The STATS
software package is used for statistical analysis of time series data.
STATS can provide either analytical or graphical frequency analysis,
specified by the user. STATS has the capability of computing monthly
and annual maximum, minimum and mean values along with flow-
duration analysis. Two other packages that used to receive a lot of
use within the Corps of Engineers are REGFRQ (Regional Frequency
Computation) and MLRP (Multiple Linear Regression Program).
REGFRQ performs regional frequency analysis and MLRP is a multiple
linear regression analysis tool.

The goal of HEC-SSP is to ultimately combine all of the statistical
analyses capabilities of HEC-FFA, STATS, REGFRQ and MLRP. The
current version of HEC-SSP supports performing flood flow frequency
analyses based on Bulletin 17B Guidelines. New features and
additional capabilities will be added in future releases.

Overview of Program Capabilities

HEC-SSP is designed to perform statistical analyses of hydrologic data.
The following is a description of the major capabilities of HEC-SSP.

User Interface

The user interacts with HEC-SSP through a graphical user interface
(GUI). The main focus in the design of the interface was to make it
easy to use the software, while still maintaining a high level of
efficiency for the user. The interface provides for the following
functions:

e File management

1-2
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e Data entry, importing, and editing

e Statistical analyses

e Tabulation and graphical displays of results
e Reporting facilities

e On-line help

Statistical Analysis Components

Flow Frequency Analysis (Bulletin 17B) — This component of the
software allows the user to perform annual peak flow frequency
analyses. The software follows Bulletin 17B, “Guidelines for
Determining Flood Flow Frequency,” by the Interagency Advisory
Committee on Water Data.

Data Storage and Management

Data storage is accomplished through the use of "text" files (ASCII and
XML), as well as the HEC Data Storage System (HEC-DSS). User input
data are stored in flat files under separate categories of study,
analyses, and a data storage list. Annual peak flows are stored in a
project HEC-DSS file as time series data. Output data is
predominantly stored in HEC-DSS, while a summary of the results is
written to an XML file. Additionally, an analysis report file is generated
whenever a computation is made. This report file is written to a
standard ASCII text file.

Data management is accomplished through the user interface. The
modeler is requested to enter a Name and Description for each study
being developed. Once the study name is entered, a directory with
that name is created, as well as a study file. Additionally a set of
subdirectories is created with the following names: Bulletin1l7bResults;
Layouts; and Maps. As the user creates new analyses, an analyses file
is created in the main project directory. The interface provides for
renaming and deletion of files on a study-by-study basis.

Graphical and Tabular Output

Graphics include a map window and frequency curve plots. The map
window can be used to display background map layers. Locations of
the data being analyzed can be displayed on top of the map layers.
The frequency curve plot shows the results of the 17B analysis,
including: the analytically computed curve; the expected probability
curve; confidence limits; and the raw data points plotted based on one
of three available plotting position methods. Tabular output consists
of tables showing the computed frequency curves, confidence limits,
and summary statistics. All graphical and tabular output can be
displayed on the screen, sent directly to a printer (or plotter), or

1-3



Chapter 1 Introduction

passed through the Windows Clipboard to other software, such as a
word-processor or spreadsheet.

A report file is available for each Bulletin 17B analysis. This report file
includes the input data; preliminary results; all of the statistical tests
(Low and High Outliers; Broken Record; Zero Flows Years; Incomplete
Record; Regional Skews; and Historic Information); and final results.
This report file is similar to the FFA output file.

Overview of This Manual

This user's manual is the primary documentation on how to use HEC-
SSP. The manual is organized as follows:

Chapters 1-2 provide an introduction and overview of HEC-SSP, as
well as instructions on how to install the software.

Chapter 3 provides an overview on how to use the HEC-SSP
software in a step-by-step procedure, including a sample problem
that the user can follow along with.

Chapter 4 explains in detail how to enter and edit data.

Chapter 5 provides detailed discussions on how to perform the
Bulletin 17B flow frequency analysis. Additionally, this chapter
describes all of the output capabilities available for displaying and
printing the results.

Appendix A contains a list of references.

Appendix B has a series of example analyses that demonstrate the
various capabilities of performing the Bulletin 17B flow frequency
analysis.

Appendix C contains a detailed description or how to customize the
graphical plots in HEC-SSP.

1-4
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CHAPTER 2

Installing HEC-SSP

You install HEC-SSP using the program SETUP.EXE. The Setup
program installs the software and the sample applications.

This chapter discusses the hardware and system requirements needed
to use HEC-SSP, how to install the software, and how to uninstall the
software.

Contents
e Hardware and Software Requirements
e Installation Procedure

e Uninstall Procedure

2-1
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Hardware and Software Requirements

Before you install the HEC-SSP software, make sure that your
computer has at least the minimum required hardware and software.
In order to get the maximum performance from the HEC-SSP
software, recommended hardware and software is shown in
parentheses. This version of HEC-SSP will run on a microcomputer
that has the following:

¢ Intel Based PC or compatible machine with Pentium processor or
higher (a Pentium 4 or higher is recommended).

e A hard disk with at least 100 megabytes of free space
e A CD-Rom drive (or CD-R, CD-RW, DVD), if installing from a CD.

e A minimum of 128 megabytes of RAM (256 or more is
recommended).

e A mouse.

e Color Video Display (Recommend running in 1024x768 or higher,
and as large a monitor as possible). Recommend at least a 17”
monitor.

e MS Windows NT 4.0, 2000, or XP (or later versions).

Installation Procedure

Installation of the HEC-SSP software is accomplished through the use
of the Setup program.

To install the software onto your hard disk do the following:

1. Insert the HEC-SSP CD into your CD drive (or download the
software from our web page: www.hec.usace.army.mil).

2. The setup program should run automatically if installing from a CD.
When downloading from the web page you will need to save the
setup file in a temporary directory, then execute the “HEC-
SSP10_Beta_Setup.exe” file to run the setup program.

3. If the setup program does automatically run from the CD, use the
windows explorer to start the HEC-SSP10_Beta_ Setup.exe program
on the CD.

4. Follow the setup instructions on the screen.

The setup program automatically creates a program group called HEC.
This program group will be listed under the Programs menu, which is
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under the Start menu. The HEC-SSP program icon will be contained
within the HEC program group, within the HEC-SSP subdirectory. The
user can request that a shortcut icon for HEC-SSP be created on the
desktop. The HEC-SSP executable can be found in the c:\Program
Files\HEC\HEC-SSP\1.0 Beta directory with the name "SSP.EXE".

The HEC-SSP user’s manual and sample data are also installed with
the software. The user’s manual can be viewed by going to Start/All
Programs/HEC/HEC-SSP then selecting the User’s Manual sub menu.
You must have Adobe Acrobat Reader to view the user’'s manual. The
manual is in the Adobe PDF file format. This viewer can be obtained
for free from the Adobe web page.

A zip file containing the sample data sets described in appendix B have
been installed in the “C:\program files\hec\hec-ssp\example
data” directory. It is up to the user to put the sample data into a
directory of there choice and to unzip the file. When unzipping the file,
make sure that you maintain the directory structure that the data is
stored in. The zip file will make a subdirectory within your chosen
folder called FFA Tests. Additionally there will be other subdirectories
made underneath the “FFA Tests” directory. A project file called “FFA
Tests.SSP” will be contained in the FFA tests folder. When you run
HEC-SSP you can load the test data sets by using the Open Study
option from the File menu, and then use the file chooser to select this
file.

Uninstall Procedure

The HEC-SSP Setup program automatically registers the software with
the Windows operating system. To uninstall the software, do the
following:

e From the Start Menu select Control Panel.
e From within the Control Panel folder select Add/Remove Programs.

e From the list of installed software, select the HEC-SSP program and
press the Remove button.

¢ Follow the uninstall directions on the screen and the software will
be removed from your hard disk.

2-3
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CHAPTER 3

Working With HEC-SSP - An Overview

HEC-SSP is an integrated package of statistical analysis modules, in
which the user interacts with the system through the use of a
Graphical User Interface (GUI). The current version is capable of
performing flow frequency analyses based on the Bulletin 17B
“Guidelines for Determining Flood Flow Frequency,” dated March 1982.

In HEC-SSP terminology, a Study is a set of files associated with a
particular set of data and statistical analyses being performed. The
files for a study are categorized as follows: study information, data
list, and analysis data.

This chapter provides an overview of how a flow frequency analyses
can be performed with the HEC-SSP software.

Contents
e Starting HEC-SSP
e Overview of the Software Layout

e Steps in Performing a Bulletin 17B Frequency Analysis
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Starting HEC-SSP

When you run the HEC-SSP Setup program, a new program group
called HEC and program icon called HEC-SSP are created. They
should appear in the start menu under the section called All
Programs. The user also has the option of creating a shortcut on the
desktop. If a shortcut is created, the icon for HEC-SSP will look like

the following:
?'F

Figure 3-1. The HEC-SSP Icon in Windows.

To Start HEC-SSP from Windows:

e Double-click on the HEC-SSP Icon. If you do not have an HEC-SSP
shortcut on the desktop, go to the Start menu and select All
Programs, then select HEC, and then HEC-SSP.

Overview of the Software Layout

When you first start HEC-SSP, you will see the main window as shown
in Figure 3-2, except you will not have any study data on your main
window. As shown in Figure 3-2, the main window is laid out with a
Menu Bar, a Tool Bar, and four window panes.

The upper right pane (which represents most of the window area) is
the Main View Pane. This area is used for displaying maps, data
editors, and analysis windows.

The upper left pane is called the Study Pane. The Study Pane acts
like an explorer tree into the study. The top level of the tree is the
study (Clarion River in this example). Below the study is an analyses
branch, a data branch, and a map branch. Under the analyses branch,
the first level is the types of analysis in the current study. Under each
analysis type will be the current user-defined analyses for that type.
The data branch lists all of the available data sets that have been
brought into the current study. Generally a data set represents a
piece of data at a specific point location. For example, all of the peak
annual flows at a single gage would be stored as a single data set.
When an analysis is created, the user selects a data set to be used for
that particular analysis. The Map branch of the tree contains any
maps the user has put together for the study. By default there is
automatically a “Base Map” listed under the maps folder.
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The lower left pane, and associated tabs, also belongs to the study
pane. This window is used to show additional information about items
selected in the study explorer tree. The Tabs are used to switch to
different views within the study pane window. The first tab, labeled
Study, shows the explorer view of the study. The second tab, labeled
Maps, lists the available maps and map layers associated with each
map. The last tab, labeled Files, shows all of the files that make up
the current study.

P HEC-SSP - Clarion River
File Edt Wew Maps Data Analysis Resuts Tools Window Help

o8 E 5 < BR Y

& Clarion River
= ¥ Analyses
= _§ Bulletin 17B

T8 [g{lsls] Flow Freguen S
A8 Johnsonburg Flow Freguency Analys|
18 West Branch Clarion
A7 East Branch of Clarion River

= A Data

: £ Bulletin 17B Editor Ridgway PA Flow Frequency Analysis

Marne: \ Ridgway PA Flow FrequencyAna\ysi5| |

Description ‘ Flowe frequency analysis for the Clarion River at Ridgway Pennsylvania D|

Flow Data Set: CLARION RIVER-RIDGWAY, PA-FLOW-ANNUAL PEAKZ ¥

DSE File Mame: ‘ CIHEC Datal8SPClarion RiverClarion_River dss =]

Clarion River - West Branch, PA Flow Annl :
CLARION RIVER-JOHNSONBURG, PA-FL Report File \ CAHEC Data\35P\Clarion RiverBulletin1 ThResuItS\ngway_PA_F\Uw_Freuuency_AnaIys\S\Rldgway_PA_F\uw_Freuuency_AnE] |
CLARION RIVER-RIDGYAY, PA-FLOVY-Al Y = =
EE CLARION RIVER-EE CLARION RIVER ‘ General ‘ Options | Results |
= 23 Map Generalized Skew- “Plotting Position rConfidence Limits
# Base Map
(® Use Stalion Skew @ wieibull (hand B=0) @ Defaults (0.05, 0.95)
) i = User Entered val
O Use Weighted Skew © Median ¢4 and B=0.3) O Uszer Entered values
) Use Regional Skew O Hazen (Aand B=0.5) ppertimit [ o0
Reglonal Skev: [ oom [~ O Other (Specify &, B) Lower Limit | |
Rey. Skew MSE | ‘ Plotting position computed using
— Tormula
(m-A)/(n+1-A-B)
-Expected Probablity Curve - ‘Where:
m=rank, 1=largest
() Compute Expected Prob Cure M e
() Da Mot Compute Excpected Prok. [ R
[ Campute ] [ Plot Curve ] [ Yiew Report ] [ Print ] I OK ] [ Apply I [ Cancel
< | >
3 A
Ridgway PA Flow Frequency Analysis Data Points added to Map Schematic
Base Map added to Map Schematic
# Mo Additional Content
Data Points added to Map Schematic
Base Map added to Data Points B

Stucy . Maps | Files | Messg_g_gs |

Coordinates: -78 east, 41 north | |

Figure 3-2. The HEC-SSP Main Window.

The lower right pane is called the Message Pane. This pane is used
to display messages from the software as to what it is doing.

At the top of the HEC-SSP main window is a Menu bar with the
following options:
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B HEC-SSP - Clarion River

Edit

View Maps

Mew Study, ..

Cpen Shudy

H Save Study
Save Study As

% Close Study

Export

Recent Studies

Exit

Study Properties. ..

Data  Analysis

= N

[oww Fregus
Flowy Freoy
Clarion
of Clarion H

b estBranch,
FJOHMSOM

FRIDGYYAY

File: This menu is used for file management. Options available under

the File menu include: New Study;
Open Study; Save Study; Save
Study As; Close Study; Study
Properties; Export; Recent Studies;
and Exit. The Study Properties
option is used to describe the study
and to set the units to be used.
The Export option is used to export
HEC-SSP results, stored in the
study DSS file, to another DSS file.
The Recent Studies option lists the
most recently opened studies,
which allows the user to quickly
open a study that was recently
worked on.

Edit: This menu is used for applying the Cut, Copy, and Paste

i HEC-SSP - Clarion Ri

File B=s[il W iew

Data  Analysis
S Undo Ctr+z | ¢
< Redo Cil+y
$ Cut  Cirkx
Copy Cirl+C
B Paste Cirky

larion A
Clarion

clipboard features to data in editable fields and tables. Additional
options are available for Undo and
Redo when entering and editing data.

View: The View menu allows the user to control display of the
toolbars, the Study Pane, Message Pane, and the status window. The

It HEC-SSP - Clarion River

Maps Data Analysis Results

3-4

~ Toolbars

= v Study Pane Windaow
= Clation _
: = V
=4 Ana Messages Window
=41 v Status Window
- Tv Toggle Views

Save Current Layout
Restore Layout

Layout Manager

Set Study Display Units »

user can also toggle
between viewing all of
the panes or just the
Main View Pane. The

» .| View menu also has
options for saving the
current layout
(currently opened
windows and their sizes
and locations); and
Cir+T restoring a previous
saved layout. The final
option on the View

* I menu is to set the
study display units.
This option allows the

g
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user to switch viewing output between English and metric units.

Maps: This menu is used to set the Default Map Properties
(Coordinate system, extents, etc...), define a new map, add map layers

Clarion River

Default Map Properties

% Mewy Map
Add Map Layers...

Remove Map Layers...
Map Window Settings
Zoom To Entire Map Extents

Save Map Image...

5] Import
E4 Export

to the study, and remove a map.
Additionally, this menu has the
following options available: Map
window settings (allows the user
to turn map layers on and off);
Zoom To Entire Map Extents;
Save Map Image; Import; and

g Export. The Zoom To Entire Map

Extents option displays the entire

set of map layers within the map

window. The Save Map Image

| can be used to save the current
view of the map to a file. The

| import and export options

| currently support importing and
exporting a stream alignment to

| the map window. Later versions
of the software will have

additional import and export options.

Data: This menu allows the user to define a new data set (name the

jon River

Analysis  Results

ey, .. = E\

Select,,, —
7 Delete

data set and open the data editor), open an existing data set with the
data editor, and delete any existing data sets
from the data store list.

Analysis: This menu is used to create the various statistical analyses
available in the software. Each statistical analysis is saved as a

ey

Open

E save

EE Save As...
Copy

X Delete

1
] Rename...

Compute Manager

Results Tools  \Window

o
=3

ription:
Diata Se
File Mary

separate file, containing the
information that is pertinent to that
specific analysis type. The current
options under this menu item
include: New; Open; Save; Save As;
Copy; Delete; Rename; and Compute
Manager. The compute manager
allows the user to select one,

several, or all of the analyses, and
then have then all recomputed.
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Results: This menu allows the user to graph and tabulate any of the
existing analyses that have been performed. Additionally, the user
can request to view the report file from a
previously computed analysis. Users must
select at least one analysis from the Study
Pane window, and then select either Graph,
Table, or Report. If more than one analysis
of the same type are selected (this is
accomplished by holding down the control
key while left clicking on the various
analyses), the Graph option will plot the
results from all that are selected on the same plot. However, when
multiple analyses are selected, the Table and Report option bring up
separate windows for each of the selected analyses.

Tools: This menu includes: Hec-DssVue; Options; Console Output;
and Memory Monitor. The Hec-DssVue option brings up the Hec-
DssVue program and automatically loads the
current study DSS file. Hec-DssVue is a
DSS utility to tabulate, graph, edit, and

Window Help ) )
enter data into DSS. The Options menu
A HecDssvue item brings up an options window that
Options... allows the user to set default HEC-SSP

options.
B Console Cutput, .. P

Mermory Maonitar

Window: This menu includes: Tile; Cascade; Next Window; Previous
Window; Window Selector; and Window. All these options are used to
control the appearance of the
windows in the Main View
Pane area of the software.
When more than one window

=] Tile is open (such as a data
editor, and various analysis
T Cascade windows), these menu items
Mext Window CtrHTah will help the user organize
the windows, or quickly
Previous Window  CirH+Shift+Tab navigate to a specific
VWlindowy Selectar. .. : window. The Tile option can
) be used to organize all of the
Ao g currently opened windows in

either a vertical or horizontal tile. The Cascade option puts one
window on top of the next in a cascading fashion. The Next Window
option brings the next window in the list of currently opened windows
to the top. The Previous Window brings the last window that was on
top back to the top. The Window Selector option brings up a pick list
of the currently opened windows and allows you to select the one you
want. The Window option has a sub menu list of all the opened
windows and allows you to select one like a menu option.
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Help: This menu allows the user open up the HEC-SSP User’'s manual,
read the terms and conditions of use
statement, and display the current
version information about HEC-SSP.

ser's Manual

Terms and Conditions For Lise
about HEC-35P

Also on the HEC-SSP main window is a Tool Bar. The buttons on the
tool bar provides quick access to the most frequently used options
under the HEC-SSP File and Edit menus.

Steps in Performing a Bulletin 17B Frequency Analysis

There are five main steps in performing a flow frequency analysis with
HEC-SSP:

e Starting a new project

e Adding a Background Map (Optional)

e Importing, Entering, and Editing Data

e Performing the Bulletin 17B Frequency Analysis

e Viewing and Printing Results

Starting a New Project

The first step in performing a Flow Frequency analysis with HEC-SSP is
to establish which directory you wish to work in and to enter a title for
the new study. To start a new study, go to the File menu on the main
HEC-SSP window and select New Study. This will bring up a New
Study window as shown below.
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i New Study @

Study Mare: | Clarion River

Description: | Clarion River Flow Frequency Analysis| L]
Directory: CIAHEC Datal3sSPClarion River ()
Unit System: | £qylish w

[ Ok l ’ Cancel ]

Figure 3-3. New Project Window

As shown in Figure 3-3, the user is required to enter a name for the
study; select a directory to work in (a default location is provided);
and select the desired units system to work in. Adding a description of
the study is optional. Once you have entered all the information,
press the OK button to have the information accepted. After the OK
button is pressed, a subdirectory will be created under the user chosen
directory. The subdirectory will be labeled the same name as the
user-entered study name. This study directory is where the project
file, as well as other study files and directories will be located.
Additionally, a default map window will appear in the Main View Pane.
However, the map window will be blank when it first comes up.

Adding a Background Map

By default, when you start a new project in HEC-SSP a default map
window (called Base Map) will open in the Main View window pane.
Having a background map is optional in HEC-SSP. Not having a map
does not prevent the user from importing and entering data, or
performing an analysis and viewing results. The map is mostly a
visual aid of the study area. Additionally, when you bring in gage data
you can enter the map coordinates of the gage and it will show up on
the map. Once a gage is located on the map you can right click on it
and get a pop up menu for editing the data, or graphing and tabulating
the results.

To add a map layer to the default map, go to the Maps menu and
select Add Map Layers. When this option is selected a file chooser
window will appear (Figure 3-4) allowing the user to select map layers
to bring into the map. The Create Copy option on the window will
make a copy of the selected map and place it in the Maps subdirectory
of the study.
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i Select Map to Add

D

Wiy Rrecent
Documents

?‘[‘.‘

Deskiop

iy
Docurments

My Carmputer
My B etwark;
Flaces

Look in: |[h Maps

v| 2 2@EE

= ridgway asc

[ create Copy

File name: | ridgway. asc

[ Open l

Files of type: ‘AII Mans

7

Cancel

Figure 3-4. Add Map Layers File Chooser.

Currently the HEC-SSP software can have the following types of map
layers: USGS DLG; AutoCAD DXF; Arc shapefile; Raster Image; USGS
DEM; Arc Info DEM; and ASCII NetTIN.

An example map is shown in Figure 3-5. This map is an Arc Info DEM
that was exported in the ASCII file format.
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i HEC-SSP - Clarion River

File Edit View Maps Data Analysis Results Tools Window Help

EraEaES

o ¢ ma 3

T_EP Clarion River
=4 Analyses

© ~_4Bulletin 178
Poode 4 Coincident
“_4 Data

N iz Data Points

# Mo Additional Content

ap T

Data Points added to Map Schematic &
Data Paints added to Data Paints

Map C:/HEC Data/SSP/Clarion RiverMapsfridgway aschin added to Data Paoints =
Opened Study Clarion River from directory CHEC Data\SSPAClarion River b

Stuchy i’_Maps?': Files

Messages |

Coordinates: -78 east, 41 north

Figure 3-5. Example Background Map.

If more than one map layer is going to be used to make up a map,
then it is up to the user to ensure that all map layers are in the same
coordinate system. HEC-SSP does not perform coordinate system
projections, it will only display map layers that are in a consistent
coordinate system. Also, HEC-SSP can not always determine the
coordinate system for all map layers entered. However, under the
Maps menu item is an option called Default Map Properties. This
menu option can be used to set the default coordinate system for the
map layers displayed in HEC-SSP. The user should set the default
coordinate system first, then begin to bring in map layers to the study.

Importing, Entering, and Editing Data

Before any analyses can be performed, the user must bring data into
the HEC-SSP study. For a peak flow frequency analysis following
Bulletin 17B, the data consists of peak annual flow data at gaged
locations. To bring data into HEC-SSP go to the Data menu and select
New. This will bring up the data editor as shown in Figure 3-6.
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£ Data Editor -

Mame: ~ | Short ID:
Description ]
Study D55 File: | CAHEC DatalSSPICIarion RivenClarion_River.dss

Data Source | Detailg

Lacatian

() HEC-DSS (3) USGS YWehsite ) M3 Excel ) Manual
LUEGE Website
Data Type: | annual Peak Flows v

Get USGS Station ID's by State ]

Impart USGS Basin Mame Location Gther Cualifier
Diata Station ID's (A Parh (B Part) (F Farl
| -1 | -1 |
”~
hd
Impoartto DSS file
[ LaPot | [ = Tabuate | ok |[ aeew | cance

Figure 3-6. HEC-SSP Data Editor

As shown in Figure 3-6, the Data Editor has fields for the Name, Short
Identifier, and the Description of the data at the top of the window.
Additionally it lists the default DSS file name that the data will be
stored in once it is brought into the study. The default DSS file is
always labeled the same name as your study with the .DSS file
extension.

The Data Editor contains two tabs, Data Source and Details. The
Data Source tab is shown first. This tab is used for selecting and
defining a source for bringing data into the HEC-SSP study. Currently,
there are four ways to bring data into an HEC-SSP study: import from
another HEC-DSS file; Import data from the USGS web site; import
from a Microsoft Excel spreadsheet; and manually entering the data
into a table. All of these methods will import data into the study DSS
file.

For this example, only importing data from the USGS website will be
shown. For a complete description of the data editor see chapter 4,
“Using the Data Editor,” in this manual. To import data from the USGS
website, first select the USGS Website option from the list of four
options available in the Location panel. Next, select the data type.
Currently only Annual Peak Flows is available. Future versions of
HEC-SSP will have other data types as more functionality is added to
the software. The next step is to press the button labeled Get USGS
Station ID’s by State. When this button is pressed a popup window
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will appear (Figure 3-7) allowing the user to select a state from which
to get data.

Select State: | SRR

Data Type:  Annual Peak Flows

] Cancel |

Figure 3-7. Window to Select a State for Downloading Data

Once a state is selected, press the OK button and a list of the available
gages from that state will appear in a pick list as shown in Figure 3-8.
Check the boxes for all of the gages you would like to import then
press the Import to DSS File button. Once the import button is
pressed, a process will begin in which the data will be downloaded
from the USGS website and saved in the study DSS file. The USGS
import process will download annual peak flow data, annual peak stage
data, and the USGS data quality codes. Therefore, for each gage
location you request, three DSS records will be written to the study
DSS file.
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Marme: | + | Short ID: |

Description | [:]|

Study D35 File: | COHEC Data\3SPICIanion Rivenclarion_River.dss |

Diata Source | Details

Location

() HEC-DSS (&) USGS Wehsite () MS Excel O Manual

LISGSE Wehsite

Data Type: |AnnuaIPeak Flows v
Get USGS Station ID's by State Fennsylvania
Import USGS Basin Mame Location Other Qualifier
Data Station ID's (& Part) (B Part {F Part)
| U0 La800 . FICTTEY FUTT - ETTIHETTIUN, FA - [ =1%]=] . A
F 03026500 Sevenmile Run R las, PA USGS —
k 03027500 EE Clarion River EE Clarian River Dam, PA USGE
[¥] 03028000 ‘West Branch Clarion River Wilcox, PA USGE
[v] 03028500 Clarion River Johnsonburg, PA USGS
[] 03029000 Clarion River Ridaway, PA USGE
[] 03029200 Clear Creek Sigel, PA USGS
] 03029400 Tams Run Cookshurg, PA USGS
[] 030298500 Clarion River Cookshurg, PA USG5 B
] 030304500 Clarion River Finey, PA USGE
O 03030852 Clarion River Callenshburg, PA USGS v
Importto DSS file
| Lapiot | [ ZETabuate | [ ok J[ aeety ][ cancel

Figure 3-8. Example of choosing gages from a USGS state list to import

In addition to the data itself, any metadata that is available will be
downloaded and stored with the data. The metadata can be viewed
from the Details Tab on the Data Editor. An example of metadata on
the Details tab is shown in Figure 3-9.
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£ Data Editor -Clarion River at Ridgway, PA

Mame:
Description:

Study D55 File:

State:
Stream:

Drainage Area:

Gage Datum:

Wertical Datum:

Gage Operator

Clarion River at Ridaway, PA ~ | Shaort ID:
Downloaded from USGE website. Station 03029000 [:]

CIAHEC Data\Clarion RivenClarion_River.dss

Diata Source | Details

Fennsylvania County: Elk

Clarion Rivar Laocation: Ridgway, PA
DA Units:
LISGS Mo

| HUC:

Description: o
Coordinate Location Data
Coordinate System: || ay ong + | Coordinate |D: i
Horizontal Datum: | wapg3 + | Datum Units: Decimal Degrees v
Coordinate X Value: 78,735 | Coordinate ¥ Value: 41,421
[ Lapiat | [ =E Tabuiate | ok |[ apy [ cancel

Figure 3-9. Example metadata on the Details Tab

As shown in Figure 3-9, the metadata consists of the: State; County;
Stream; Location; Drainage Area; DA Units; Gage Operator; USGS
Gage No.; Gage Datum; HUC (Hydrologic Unit Code); Vertical Datum;
and a description field. Additionally, the coordinate location of the
data is shown. The coordinate location data consists of: Coordinate
System; Coordinate ID; Horizontal Datum; Datum Units; Coordinate X
Value; and Coordinate Y Value. Most of the USGS data is retrieved in
the Latitude/Longitude coordinate system as shown in the example.

If the metadata does not download automatically, the user has the
option to enter any of the information by hand. Metadata is not
generated automatically for any of the other three data sources.
Therefore, entering the metadata is required if the user wants the data
to be carried along with the study.

After the data is imported into the study, the user can select any one
of the gages from the drop down list located in the Name field at the
top of the Data Editor. The user has the option to change the name of
the data, enter a short identifier, and put in a longer description of the
data. Additionally, at the bottom of the data editor is a Plot and
Tabulate button. If you press the Plot button you will get a plot of the
peak flow data for that gage location. If you press the Tabulate
button you will get a table containing the data.
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Once you are satisfied with the data and metadata that have been
imported, press the OK button to close the Data Editor and save the
data. The Apply button is used to accept the data for use in the
computations, without closing the editor. The Cancel button will close
the editor and not apply anything that was done while in the data
editor.

If the data has coordinate location information, it will then be plotted

|m on top of the background maps. The software will
convert the coordinates of the point data to the

‘ |d Flat default coordinate system of the base map. The

user can interact with the plotted points by right

|

I

E[E Tabulate el ] '
clicking on the gage icon and a pop-up menu will
Fename appear as shown to the left. The user has the
¥ Delete option to edit the data, plot the data, tabulate it,

rename the label, or delete the data.

Performing the Bulletin 17B Flow Frequency Analysis

To perform a flow frequency analysis, go to the Analysis menu and
select New = Bulletin 17B Flow Frequency. This will bring up a
blank Bulletin 17B Analysis Editor as shown in Figure 3-10.

£ Bulletin 17B Editor -

Mame:
Description:
Flow Data Set:
DS5 File Mame:

8|0 =) |8

ReportFile:

General | Optiohs | Results

Generalized Skew

(%) Use Station Skew

) UseWeighted Skew

Flotting Fosition
@ Weibull (4 and B=10)

O Median (b and B= 0.3

Confidence Limits

(%) Defaults (0.05, 0.95)

() User Entered Yalues

() Use Regional Skew () Hazen it and B=0.5 Upper Limit
Regional Skew: O Other (Specify A, B Lowver Limit:
Reg. Skew MSE: Plotting position computed using
farmula
{m-A)in+1-A-B)
Expected Probablity Curve Where:
m=rank, 1=smallest
(*) Compute Expected Prob. Curve M=Murber of Years
A B=Constants
() Do Mot Compute Excpected Prakb.
Compute l ’ Plot Curve ] [ Yiew Repart l &5 Print ’ Ok ] [ Apply ] ’ Cancel

Figure 3-10. Bulletin 17B Flow Frequency Analysis Editor
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As shown in Figure 3-, the user must enter a name for the analysis; a
description (optional); select a flow data set (gage data stored in
project DSS file); enter or select a name for the output DSS file; and
enter or select a name for the report file.

The analysis window contains three tabs: General; Options; and
Results. The General tab contains settings for: Generalized Skew;
Expected Probability Curve; Plotting Positions; and Confidence limits.
Default settings are already established for each of the options on the
General tab. However, the user can change any of the default
settings.

The Options tab contains information on: Low Outlier Threshold;
Historic Period Data; and User-Specified Frequency Ordinates. These
options are not required for most analyses, but may be necessary
depending upon the data.

A detailed description of each of the Bulletin 17B settings and options
can be found in chapter 5, “Performing a Bulletin 17B Flow Frequency
Analysis.” For this example default settings will be used.

Once all of the settings and options have been selected, the user
presses the Compute button to have the computations performed.
When the computations have finished a message window will pop up
saying “Computations Complete.” Press the OK button on the
message window to have it disappear. Once the computations have
finished the user can begin to look at output.

Viewing and Printing Results

Tabular output can be found by selecting the Results Tab on the
Analysis Editor. When this tab is pressed, a set of tables will appear
as shown in Figure 3-11:
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£ Bulletin 17B Editor -Ridgway PA Flow Frequency Analysis

Marne: | Ridgway PA Flow Freguency Analysis |
Description: | Flow frequency analysis far the Clarion River at Ridgway Pennsylvania [ |
Flowe Data Set: |CLARION RIMER-RIDGWAY, PA-FLOW-ANMUAL PEAKZ2 hd |
DES Fila Mame: | CAHEC Datan3SPC larion RivenwClarion_River.dss [ |
Report File: | CAHEC DatalSSPICIarion RiverBulletind ThResults\Ridoway_PA_Flow_Frequency_Analysis\Ridoway_PA_Flow_Frequency_an() |
General Optionsl RBSUHS|
Frequency Curve for; CLARION RIVER-RID GWAY, PA-FLOW-ANMNUAL PEAKZ Systermn Statistics
FPercent Chance Computed Curve Expected Prob. Confidence Limits Log Transform: Flawy,
Exceedance Flowy in cfs Flow in cfs Flowy in cfs Statistic walue
0.05 0.85 hean 3.9059
0.1 78,027 114,836 168,808 47,804 |Standard Dey 0.2821
0z 65,716 59,848 135,020 41,581 |Station Skew 0.2334
05 51,638 65,042 58,769 34,055| |Regianal Skew 0.0
1.0 42,461 50,659 76,711 28,932| |MWeighted Skew 01335
20 34,404 38,171 58,532 24,245| |Adapted Skew 02
50 25,756 27,308 30,484 18,636
10.0 19,317 20,267 28,210 14,755 Number of Events
200 14,076 14,420 18,164 11,087 E— e——
50.0 7,875 7,875 9,925 6,230 FEETTIE T 0
80.0 4,547 4,453 5,779 3,331 High Outliers 0
90.0 3,455 3,321 4,508 2,382 LD%M Outliers i
95.0 2,771 2,604 3,717 1,808 Zeto Of Missing i
990 1,861 1539 2,646 1080\ e Fiens o
Historic Period ]
Compute ] l Flot Curve ] ’ Wiew Report ] ’ Print l [ Ok ] ’ Apply ] ’ Cancel

Figure 3-11. Tabular Results of 17B Flow Frequency Analysis

The primary table on the Results tab consists of: Percent Chance
Exceedance; Computed flow frequency curve; the Expected Probability
adjusted curve; and the 5 and 95 percent Confidence Limits. The
second table (top right) contains the general statistics about the data,
such as: mean; standard deviation; station skew; regional skew;
weighted skew; and the adopted skew of the analysis. The third table
(lower right) contains the number of: historic events; high outliers;
low outliers; zero or missing values; systematic events in the data set;
and the number of years in the historic period. The table can be
printed by pressing the Print button at the bottom of the Analysis
window.

Graphical output can be obtained by pressing the Plot Curve button at
the bottom of the Analysis editor. When this button is pressed, a plot
will appear like the one in Figure 3-12.
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i Exceedance Probability for Clarion River at Ridgway
File Edit “iew

=y

Exceadance Probability for Clarion River at Ridgway

1000000.0 3

100000.0 3

Flow (cfs)

1000003

1000.0 T
0.9999 0,999

T T T
099 09 05 01

Frohahility

T T
0.01 0.001 0.00

o UEGS Observed Bve
— — — 95 Penzent C

Computed Cur - ----- Erpected Pro

— —— § Percent Co

Figure 3-12. Example Flow Frequency Curve Plot

As shown in Figure 3-12, the plot contains the computed frequency
curve, the expected probability adjusted curve, the confidence limits;
and the data points plotted by the user-selected plotting position
method. Additionally, a plot caption is listed at the top. The plot
caption is by default the user defined name of the Analysis. The plot
can be printed or sent to the windows clipboard by using the Print and
Copy to Clipboard options found under the Plot windows File menu.

The final piece of output available from a flow frequency analysis is a
text report file. The report file lists all of the input data and user
settings; plotting positions of the data points; intermediate results;
each of the various statistical tests performed (i.e. high and low
outliers, historical data, etc...); and the final results. This file is often
useful for understanding how the software arrived at the final
frequency curve. To view the Report file press the View Report
button at the bottom of the Analysis window. When this button is
pressed a window will appear containing the text report as shown in

Figure 3-13.
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i Clarion_River_at_Ridgway.rpt

File Edit Search Format
File: | CAHEC DataiClarion RiverBulletind ThResultsiClarion_River_at_Ridgway\Clarion_River_at_Ridgway.rpt
_______________________________ A
Bulletin 17E Fredquency Analysis
12 Oct 2005 0zZ:54 PH

—-- Imput Data ---

Analysis WName: Clarion Riwer at Ridguway

Description:

Data 3et Name: Clarion Fiwer at Ridguay, Pi

D53 File Mame: C:WHEC Data\Clarion RiverhClarion Fiver.dss

D55 Pathname: /CLARTION EIVER/RIDGWAY, PA/FLOW-ANNUAL PEAK/013anl900/IR-CENTURY/USGS/

Report File Name: C:VHEC Data‘\Clarion BiwveriBulletinl7bResults)\Clarion Fiwer at FidgwayhClarion P
MML File Mame: C:%WHEC DatahClarion RiwerhBulletinl7hResultahClarion Riwver_at Ridoway’Clarion Rise
Skew Option: Use Regional Skew

Regional Skew: 0.1

Regional Skew MSE: 0,302

Round adopted skew Lo nearest tenth

Plotting Position Type: Hazen

Upper Confidence Lewel: 0.05

Lower Confidence Lewel: 0.95

Round ordinate walues to 3 significant digits

Display ordinate walues using 0 digits in fraction part of wvalue

——- End of Input Data ---

--- Final Results ---

<< Plotting Positions =>

Clarion River at Ridgway, Pa

| Events Analy=zed | Ordered Ewvents |

| FLOW | Water FLOW  Hazen |

| Day Mon Year CF3 | PRank Year CFS Plot Pos

|-————— |-——=——— |

| 13 Dec 1940 5,660 | 1 1942 34,000 Z.08 |

| 19 Jul 1942 34,000 | & 1998 30,400 B.25 |

| 26 May 1943 13,400 | 3 1951 17,500 10, 42

| 17 Mar 1944 7,300 | 4 2004 13,700 14,538 | ~
< »

1:1.1:1 11

Figure 3-13. Example Report File From Bulletin 17B Frequency Analysis.
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CHAPTER 4

Using the HEC-SSP Data Editor

The HEC-SSP Data Editor is used to import, enter, and edit data and
the corresponding metadata used in an HEC-SSP study. The current
version of HEC-SSP is limited to annual peak flow frequency analysis.
Therefore, the data editor only supports importing, entering, and
editing of annual peak flow data. Future versions of HEC-SSP wiill
allow for other data types as other analyses are made available in the
software.

Contents

e Developing a New Data Set

e Importing Data from an HEC-DSS File

¢ Importing Data from the USGS Website

e Importing Data from an Excel Spreadsheet
e Entering Data Manually

e Meta Data

e Plotting and Tabulating Data
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Developing a New Data Set

£ Data Editor -

Before any analyses can be performed in HEC-SSP, the user must
import or enter data into the study. Importing, entering, and editing
data is accomplished in the Data Editor. To open the data editor go to
the Data menu and select New from the list of options. This will bring
up the editor as shown in Figure 4-1.

MName: w | Short ID:
Description [
Study DSS File: | CAHEC Data\SSPiClarion RivenClarion_River.dss
Data Saurce | Details
Location
(O USGE Wehsite () MS Excel ) Manual
HEC-DSS
Selected DS File: m
Selected DSS Pathname:
Search A M C M E e
By Parts: R - o] - F -
Mumb... | PartA FartB Fart C Fat D FartE PartF
~
~
[ imponto suayDss File |
[ Ldpiot | [ = Tabuate | ok |[ sy ][ cance

Figure 4-1. HEC-SSP Data Editor

As shown in Figure 4-1, at the top of the editor, the user must enter a
Name for the new data set. Optionally, the user can also enter a short
identifier (limited to 16 characters), and a description of the data set.
A default DSS file name is provided. The DSS file is used for storing
the data for the study. The default name is based on the study name
plus the extension “.DSS”.

The Data editor contains two main tabs - Data Source, and Details.
The Data Source tab is used for importing or entering data manually,
while the Details tab is used to describe the data (i.e. Meta data).
The Data Source tab contains four options for getting data into the
study DSS file: Importing from an existing HEC-DSS file; importing
from the USGS Website; importing from an Excel spreadsheet; and
entering the data manually.
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Importing Data from an HEC-DSS File

To import data from a DSS file into the HEC-SSP study DSS file, first
select the HEC-DSS radio button on the data editor. Selecting HEC-
DSS will change the view of the Data Editor to look like the following:

4 Data Editor -CLARION RIVER-JOHNSONBURG, PA-FLOW-ANNUAL PEAK =3
Mame: | | shortiD: | |
Description: | Downloaded from USGS website. Station 03028500 ] |
Study DSS File: | CAHEC DatalSSPClarion RivenClarion_River.dss |
Data Source | Details

Location
(& HEC-DES USG5 Wehsite ) M3 Excel O Manual
HEC-DSS
Selected DSS File: | CAHEC Data\3SPClarion Rivenclarion_River.dss L |
Selected DSS Pathname: | |
Search A ¥ C ¥ E o4
By Parts:  E: |RIDGWAY, PA ¥ o F =

MNumb...
1

PanA

CLARICR RIVER
CLARION RIVER

CLARION RIVER FREGQ-FLOMWM-ANMUAL PEAK
4{CLARION RIVER RIDGALY, PA PE&K CODE 01JAN1900 IR-CEMTURY USGS
S[CLARION RIVER RIDGALY, PA PE&K CODE 01JAN2000 IR-CEMTURY USGS
B|CLARION RIVER RIDGYWAY, PA STAGE-ANNUAL PERAK 07JAN1200 IR-CENTURY (e
7|CLARION RIVER RIDGWAY, PA STAGE-ANNUAL PEAK 01 JAN2000 IR-CENTURY USGS

JCLARION RIVERRIDGWAY , PAFLOWEANMUAL PEAKDTJAN2000AR-CENTURY USGSS

1>

[ imponto stugy Dss File |

[ |4 Plot ]

’EETabulate] [ ok ][ mew [ cancel

Figure 4-2. Data Editor with HEC-DSS Import Option

As shown in Figure 4-2, the user first selects a DSS file to import from
by typing the path and name or by choosing the file browser at the
end of the field. Once a DSS file is selected, the table of pathnames
will be filled with the records that are contained in that DSS file. The
user can reduce the number of listed pathnames by selecting
pathname parts to filter in the pathname part selection area just above
the table. Any pathname part can be used to filter the list down to a
more manageable number of pathnames to select from. The user can
then select pathnames to import by double clicking on one or more of
the listed pathnames in the table. Each selected pathname will show
up in the list below the table. Once the user has selected all of the
pathnames that they want to import, pressing the Import to Study
DSS File button enacts the import process. An HEC-SSP data set will
be developed for each pathname that was selected.
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Importing Data from the USGS Website

The second way to import data into HEC-SSP is to use the USGS
Website option. When this option is selected, the data editor will look
like the following:

£ Data Editor -

Narne: [ v | Short ID: |

Description | [:]|

Study DSS File: | CAHEC DatalSSPiClarion RiveriClarion_River.dss |

Data Source ‘ Details

Location
O HEC-DSS (3) USGS ¥ehsite ) M3 Excel ) Manual

U2GE Website

Data Type |Annua| Peak Flows v

Get USGS Station ID's by State

Import USGS Basin Mame Lacation Other Qualifier
Data Station ID's (4 Parl) (B Par) (F Parl)

1>

Importto 0SS file

[ LaPot | [ =E Tabuiate | [ ok J[ mev ][ cance

Figure 4-3. HEC-SSP Data Editor with USGS Website Import Option

The first step in using the USGS import option is to select a data type
to import (currently you can only select Annual Peak Flows). Next the
user should select the Get USGS Station ID’s by State button.
Selecting this button will bring up a small window that allows the user
to select a state in which to acquire data. The state selection window
is shown in Figure 4-4.
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Select State:

Data Type:  Annual Peak Flows

] Cancel |

Figure 4-4. Window to Select a State for Importing USGS Data

Once the user selects a state and presses the OK button, a process
will begin in which all of the gage locations for that state will be
downloaded from the USGS website. A listing of all the gages for that
state will then show up in the table at the bottom of the data editor.
An example of the data editor with a list of USGS gages is shown
below.

£ Data Editor -

Marme: | + | Short ID: |

Description | [:]|

Study D35 File: | CAHEC Datal3SPICIarion Rivenclarion_River.dss |

Data Source | Details

Location

() HEC-DES * USG5 Wehsite () M5 Excel ) Manual

USGS Wehsite

Data Tye: | annual Peak Flows v

Get USGS Station ID's by State Pennsylvania

Import USGE Basin Mame Locatian Other Qualifier
Data Station ID's (A Parf) (B Part) {F Parf)
| UalZogUu - FILTTEY R - ETTHETIUTN, FA - [ =1%=] - A
F 03026500 Sevenmile Run Rasselas, PA USGS —
k 03027500 EE Clarion River EE Clarian River Dam, PA USGE
[v] 03028000 ‘West Branch Clarion River Wilcox, PA USGE
[¥] 03028500 Clarion River Johnsonburg, PA USGS
[v] 03029000 Clarion River Ridgway, PA USGS
[] 03029200 Clear Creek Sigel, PA USGS
] 03029400 Toms Run Cookshurg, PA USGE
] 03029500 Clarion River Cookshburg, PA USGS
] 030304800 Clarion River Piney, PA USGE
] 030308452 Clarion River Callenshurg, PA USGE w
| LdPiot | [ ZETabuate | [ ok [ meey  J[ cance

Figure 4-5. Data Editor with USGS Gages Listed in Table

The next step is to select the desired gages for importing into the HEC-
SSP study. The user can filter the list to a smaller number of gages by
using the filter drop down boxes at the top of the table. To select a
gage for importing, simply check the box in the left hand column for
each gage location that is to be imported. After all of the desired
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locations are selected, press the Import to DSS File button to import
the data into the study DSS file. Pressing this button will start a
process of downloading data from the USGS website. For each
selected location, the software will download whatever data is
available. Generally the software will download Peak Annual Flows,
Peak Annual Stages, and Data Quality Codes for each location.
Therefore, three records will be written to the study HEC-DSS file for
each gage location. The data quality codes can be viewed from HEC-
DSSVue, which is available from the tools menu. For an explanation of
the codes, please visit the USGS website.

Warning: all data download from the USGS website should be
reviewed to ensure it is appropriate for a Bulletin 17B Flood Flow
Frequency Analysis. Some peak flows stored on the USGS website are
estimated not measured. The user should be aware of the quality of
all the data before using it.

Importing Data from an Excel Spreadsheet

£ Data Editor -

The third option for importing data into HEC-SSP is MS Excel. When
this option is selected, the data editor will change to the view shown in
Figure 4-6.

Name: ~ | Short 1D: |
Descrigtion; o |
Study DS5 File: | CAHEC DatalSSPACIarion RivenClarion_River.dss |
Drata Source | Details
Location
() HEC-DSS (O USGS Wehsite ) Manual
ExcelFile: | =]
Watksheet. | | Block: | =]
Data Type: | Annual Peak Flows |
Data Units: | |
DSS Pathname Parts
| B | o [FLow |
| E IR-cENTURY v F |
Pathrame: | WFLOWIIR-CENTURYH |
Ordinate Date Time Yalue
1
2
[ LdPot | [ =ETabuate | [ ok J[ meev ][ cancel

Figure 4-6. Data Editor with MS Excel Import Option Selected.
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As shown in Figure 4-6, the first step in importing data from an Excel

spreadsheet is to select browse () at the end of the Excel File field.
Once an Excel file is selected, a data view window will pop up showing
the data contained in the selected spreadsheet. An example Excel
Data viewer is shown in Figure 4-7.

il peak flow data @

A E c

Date Feak Flows

[mn I I N I S R

[ln]

10
11
12
13
14
14
16
17
18

' Sheet! | Sheet2 | Sheet3|

[ 0] H Cancel ]

B4.C11

Figure 4-7. Example Excel Data Viewer.

The next step is to highlight the date and flow data values for each
value to be imported into the study (only highlight the data, not the
column headings). The data must be in a format of Date in the first
column and Peak Annual Flow in the second column (optionally the
user can have three fields of: Date; Time; and Flow). The date must
either be in the Month, Day, Year format as shown in Figure 4-7, or
“dd/mm/yyyy” format. Next press the OK button and the data will be
placed in the table at the bottom of the editor. The last steps before
importing the data is to specify the units of the data, and each of the
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pathname parts for storing the data in the study DSS file. The final

step is to press the Import to Study DSS File button, and the data
will be imported.

Entering Data Manually

I
D

Study DS File: | CAHEC DatalSSPCIation RiveriClarion_River.dss |

Data Source | Details

The last option for getting data into the study is to enter the data
manually. When the Manual option is selected, the window will
change to what is shown in Figure 4-8.

Data Editor -test1*

ame: [clarion River at Ridgway v | ShortIC: |

escription: | o |

Lacation

QO HEC-DSS () USGS Wehsite () WS Excel () Manual

Data Type: | annual Peak Flows | Start Date: 0sJan1g62()| StartTime:

Data Units: | ofs |

DSS Pathname Parts

A [CLARION RIVER | B [RIDGWRY | oo [FLOW-PEAK AMMUAL |

o | | E|IR-CENTURY v| F:|oBSERVED |

Pathname: [CLARION RIVERIRID GWAYIFLOW-PEAK ANNUALIR-CENTURY/OBSERVEDS |

Ordinate Date Time Walue

[ importto Stusy DSS File

l

LaPiot | [ =E Tabuiate | [ ok [ meey  J[ cance

Figure 4-8. Data Editor with Manual Data Entry Option Selected.

To enter data manually, the user enters a name for the data set at the
top, along with a short identifier and a description (optional). The
Data Type is selected (currently only Annual Peak Flows is available),
then the starting date and time should be entered. The units of the
data must also be defined. The last step before entering the data is to
specify the pathname parts for how the data will be stored into the
study DSS file. Once all of the data labeling is completed, the data
can be entered into the table at the bottom of the editor. The user
must enter the Date, Time, and data Value for each peak flow value to
be entered. Once all of the data are entered into the table, the user
presses the Import to Study DSS File button and the data will be
stored in the study.
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Metadata

When downloading data from the USGS website, in addition to the raw
data, the software will also attempt to download any metadata
available for each gage location. The metadata will show up on the
Details tab of the editor. The user can view the metadata by selecting
the Details tab, as shown in Figure 4-9.

£ Data Editor -Clarion River at Ridgway, PA

Marne: Clarion River at Ridoway, PA ~ | Shaort ID:
Description: Downloaded from USGS website. Station 03029000 m]

Study DSS File: | Ca\HEC DatalClarion RivenClation_River.dss

Diata Source | Details

State: Pennsylvania County: Elk

Stream: Clarion River Location: | Ridgway, PA
Drainage Area: DA Units:

Gage Operator LISGS Mo:

Gage Datum: | HUC:

Wertical Datum:

Description: o

Coordinate Location Data

Coordinate System: || ay ong + | Coordinate |D: i
Horizontal Datum: | wapg3 + | Datum Units: Decimal Degrees v
Coordinate X Value: 78,735 | Coordinate ¥ Value: 41,421
[ Lapiat | [ =E Tabuiate | [ ok J[ aeew  |[ cancal

Figure 4-9. Details Tab on the HEC-SSP Data Editor.

As shown in Figure 4-9, the metadata consists of the: State; County;
Stream; Location; Drainage Area; DA Units; Gage Operator; USGS
Gage No.; Gage Datum; HUC (Hydrologic Unit Code); Vertical Datum;
and a description field. Additionally, the coordinate location of the
data is shown. The coordinate location data consists of: Coordinate
System; Coordinate ID; Horizontal Datum; Datum Units; Coordinate X
Value; and Coordinate Y Value. Most of the USGS data is in the
Latitude/Longitude coordinate system as shown in the example. If
coordinate system data are entered, data icons and text labels will
show up on the background map at the specified locations.

If the metadata does not download automatically the user has the
option to enter any of the information by hand. Metadata is not
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generated automatically for any of the other three data acquisition
methods. Therefore, entering the data is required if the user wants
the data to be carried along with the study.

Plotting and Tabulating the Data

After the data is imported into the study, the user can select any one
of the gages from the drop-down list located in the Name field at the
top of the Data Editor. The user has the option to change the name of
the data, enter a short identifier, and put in a longer description of the
data. Additionally, at the bottom of the data editor is a plot and
Tabulate button. If you press the Plot button you will get a plot of the
peak flow data for that gage location. An example plot is shown
below.

& CLARION RIVER-JOHNSONBURG, PA-FLOW-ANNUAL ... [ |[O|X]

File Edit “iew

o
e o
Iritlg
10000+
] o
2000
e 1s Pl T4
= /O00qo
| 7T o a g
IR &
1 oo e o
4000+ el Lo SRRRE AL C ARARRACARRAL °
16 91pP o B 9 Py o i
[+] o =]
- o
2000 & o
| ¥ 4 o
I:I||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
1950 1950 1970 1930 1990 2000
1945 19301954 1958 1962 19665 1970 1974 19738 1932 1986 1990 1994 1993 2002
vl JOHHSONBURG, PALUSGS

Figure 4-10. Plot of Peak Annual Flow Data Download from USGS Website.

If the user presses the Tabulate button at the bottom of the editor, a
table will pop up with the data listed as shown in Figure 4-11.
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T L — =1

Eile Edit ‘“iew

RIDGWWAY, PA
Qrdinate Date f Time ISGES

Linits CFS
Type IMNST-WAL

1 13 Dec 40 5,660
19.dul 42 34,000
26 May 43 13,400
17 Mar 44 7,300
03 Mar 45 10,000
28 May 46 13,100
05 Apr 47 8,280
12 Apr 48 8,650
22 May 44 3,710
29 Mar 50 8,280
24 Moy a0 17,500
18 Jan 52 10,800
23 May 53 8,400
14 Aug 94 11,700
20 Jan 95 2,530
19 Jan 96 30,400
03 Moy 96 4,630
08 Jan 98 5,510
24 Jan 99 £,030
04 Apr 00 5,220
17 Dec 00 2,180
13 May 02 4,660
01 Aug 03 5,920
18 Sep 04 13,700

Figure 4-11. Example Table Containing a Listing of Peak Annual Flow data.
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CHAPTER 5

Performing a Bulletin 17B Flow Frequency
Analysis

The current version of HEC-SSP allows the user to perform flow
frequency analyses based on Bulletin 17B, “Guidelines for Determining
Flood Flow Frequency” (March 1982). This chapter discusses in detail
how to perform a flow frequency analysis with HEC-SSP.

Contents
e Starting a New Analysis
e General Settings, Options, and Computations

e Viewing and Printing Results
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Starting a New Analysis

A flow frequency analysis can be started in two ways within the
software, either by right clicking on the Bulletin 17B folder in the study
tree and selecting New, or by going to the Analysis menu and
selecting New and then Bulletin 17B Flow Frequency. When a new
flow frequency analysis is selected, the Bulletin 17B Editor will appear
as shown in Figure 5-1.

£ Bulletin 17B Editor -*

Mame:
Description:
Flow Data Set:
DS5 File Mame:
ReportFile:

8|0 =) |8

General | Optiohs | Results

Generalized Skew Flotting Fosition Confidence Limits

(%) Use Station Skew (%) Defaults (0.08, 0.95)

) Use wisighted Skew ) Median (& and B = 0.3) (O User Entered Walues
() Use Regional Skew () Hazen it and B=0.5 Upper Limit
Regional Skew: O Other (Specify A, B Lowver Limit:
Reg. Skew MSE: Plotting position computed using
farmula
(M-A)in+1-A-B)
Expected Probablity Curve Where:

m=rank, 1=smallest
(*) Compute Expected Prob. Curve M=Mumhber ofYears
A B=Cuonstants

() Do Mot Compute Excpected Praob.

’ Compute l ’ Plot Curve ] [ Yiew Repart l &5 Print Ok H Apply ” Cancel

Figure 5-1. Bulletin 17B Flow Frequency Analysis Editor

The user is required to enter a Name for the analysis, while a
Description is optional. A flow data set must be selected from the
available data sets stored in the current study DSS file (see chapter 4
for importing data into the study). Once a Name is entered, and a
flow data set is selected, the DSS File Name and Report File will
automatically be filled out. The DSS filename is by default the same
name as the study with the extension “.DSS”. The report file is given
the same name as the analysis with the extension “.rpt”. These
default file names can be changed by the user if desired, however, the
extensions are required.
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General Settings, Options, and Computations

Once the analysis name and flow data set are selected, the user can
begin to perform the computations. Contained on the Bulletin 17B
editor are three tabs. The tabs are labeled: General; Options; and
Results.

General Settings

The first tab contains general settings for performing the flow
frequency analysis (Figure 5-1). These settings include:

e Generalized Skew
e Expected Probability Curve
e Plotting Positions

e Confidence Limits

Generalized Skew

There are three options contained within the generalize skew setting:
Use Station Skew; Use Weighted Skew; and Use Regional Skew. The
default skew setting is
Generalized Skew Use Station Skew.
With this setting, the
skew of the computed
curve will be based
O Use Weighted Skew solely on computing a
skew from the data
points contained in the

(%) Use Station Skew

() Use Regional Skew

Regional Skew: data set, and no
weighting will be
Red. Skew MSE: performed.

The Use Weighted Skew option requires the user to enter a
generalized Regional Skew and a Mean-Square Error (MSE) of the
generalized regional skew. This option weights the computed station
skew with the generalized regional skew. The equation for performing
this weighting can be found in Bulletin 17B (equation 6). If a regional
skew is taken from Plate | of Bulletin 17B (the skew map of the United
States), the value of MSE = 0.302. This value is set as a default for
the MSE of the regional skew.

The last Generalized skew option is Use Regional Skew. When this
option is selected, the user must enter a generalized regional skew
and an MSE for that skew (default = 0.302). The program will ignore
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the computed station skew and use only the generalized regional
skew.

Expected Probability Curve

This setting has two options: Compute the expected probability curve
and do not compute the expected probability curve. The default

: setting is to have the expected
Expected Probablity Curve probability curve computed. When
computed, this curve will be shown
in both the tables and the plots as
an additional curve to the
computed curve. The expected
probability adjustment is an
attempt to correct for a certain bias in the frequency curve
computation due to the shortness of the record. Please review the
discussion in Bulletin 17B about the expected probability curve
adjustment for an explanation of how and why it is computed. The
use of the expected probability curve is a policy decision. It is most
often used in establishing design flood criteria. The basic flood
frequency curve without the expected probability curve adjustment is
the curve used in computation of confidence limits, risk, and in
obtaining weighted averages of independent estimates of flood
frequency discharge (WRC, 1982).

(*) Campute Expected Prab. Curve

() Do Mot Compute Excpected Prab.

Plotting Positions

Plotting positions are used for plotting the raw data points on the
graph. There are four options for plotting position methodologies
within HEC-SSP: Weibull; Median; Hazen;
Flotting Fosition and user entered coefficients. The default
method is the Weibull plotting position
formula. The generalized plotting position

(=) Weibull (& and B = 0%

) Median (hand B= 0.3 | Sauation is:
() Hazen (& and B = 0.5) P &
(n+1-a-b)

) Other (Specify A, B)

Where: m = rank of flood values with the largest equal to 1.
n = number of flood peaks in the data set.
a & b = constants dependent on which equation is used

(Weibull a and b=0; Median a and b = 0.3; and
Hazen a and b=0.5).
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Plotting positions are estimates of the exceedance probability of each
data point. Different methods can give very different values for the
probabilities of the highest and lowest points in the data set. In the
Bulletin 17B methodology, the plotting of data on the graph by a
plotting position method is only done as a guide to assist in evaluating
the computed curve. The plotting position method selected does not
have any impact on the computed curve.

Confidence Limits

Confidence limits provide a measure of the uncertainty in the
computed discharge for a given

Canfidence Limits exceedance probability. The
computation of confidence limits is
(&) Defaults (0.05, 0.95) outlined in Bulletin 17B appendix

9. By default, HEC-SSP calculates
the 90 percent confidence interval
(i.e. the 5% and 95% confidence
limits). The confidence limits
Lawwer Limit: must be entered in decimal form
(i.e. 95% = 0.95, and 5% =
0.05). The user has the option to
override the default values and enter whatever values they would like
for the confidence limits.

() User Entered Yalues

Llpper Limit:

Options

In addition to the general settings, there are also several options
available to the user for modifying the computations of the frequency
curves. These options include:

e Low Outlier Threshold
e Historic Period Data

e User-Specified Frequency Ordinates

When the Options tab is selected, the Bulletin 17B Editor will appear as
shown in Figure 5-2:
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£ Bulletin 17B Editor -Ridgway PA Flow Frequency Analysis

MNarme: | Ridoway PA Flow FrequencyAnaIvsis| |
Desgcription: | Flows frequency analysis for the Clarion River at Ridoway Pennsylvania ] |
Flow Data Set: |CLARION RIVER-RIDGWAY, PA-FLOW-ANNUAL PEAKZ Y|
D38 File Name: | CIHEC DatalgSPIGIarion RivenGlarion_River dss m]
Report File: | CAHEC Data\S5PIClarion RivenBulletin! ThResults\Ridoway_PA_Flow_Frequency_snalysis\Ridgway_PA_Flow_Frequency_sna(J |
General| Options | Results
Low Outlier Threshold Historic Period Data User Specified Fregquency Ordinates
[ Use Law Qutlier Threshald [ Use Histaric Data Use Yalues fram Tahle below
Walue | | Historic Period Frequency in Percent

0.1

Start Year: 0.2

1.0

High Threshhold Flow: 2.0

5.0

Historic Flood Peaks ;gg

Water Year Peak Flow 200

g0.0

90.0

95.0

95.0

Compute ] [ Plot Curve ] [ Wiew Report ] ’ Print ] ’ Ok ] ’ Apply ] ’ Cancel

Figure 5-2. Bulletin 17B Editor with Options Tab Selected.

Low Outlier Threshold

High and low outlier tests are based on the procedures outlined in
Bulletin 17B. The calculated outlier magnitudes, by the Bulletin 17B

Lot Catlier Threshold methods, are used as default
values for the high and low
[] Use Low Qutlier Threshald outlier thresholds in HEC-SSP.

The user has the option to
enter a different value for the
low outlier threshold. If a
value is entered for the low outlier threshold, then this value will
override the computed value from Bulletin 17B. Further discussion of
outlier thresholds can be found in Bulletin 17B and the HEC-SSP
Statistical Reference Guide. To use the low outlier threshold, simply
check the box and enter the value.

Walle |
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Historic Period Data

Any historic data that provides reliable estimates of flood peaks
outside the systematic record should be used in order to modify and
improve the frequency
computations. Flood

Historic Period Data

[] Use Histaric Data information outside of the
systematic record can often be
Histaric Period used to extend the record of
. the largest events to a historic
SHEIEL period much larger than that of
End fear: the systematic record. HEC-
SSP uses historic data as
High Threshhold Flow: recommended in Bulletin 17B.
To use historic data in HEC-
Historic Flood Peaks SSP, check the box labeled
Vater Year Peak Flow Use Historic Data. The user

can enter a starting year for
the historic period, ending year
for a historic period, and a
High Threshold Flow value. If the user enters a high threshold Flow
value, then any flow in the systematic record greater than that value
will also be treated as a historical flood peak. The user can also enter
historic flood peaks that are not contained in the systematic record.
This is done in the table at the bottom labeled Historic Flood Peaks.
All years must be entered as water year values (October 1 through
September 30). If a start year is not entered, then the assumed start
year is the earliest year of the systematic record and any historical
values that have been entered. If an end year is not entered, then the
assumed end year is the latest year in the systematic record and any
entered historic values. Further discussion of the use of historical data
can be found in Bulletin 17B and the HEC-SSP Statistical Reference
Guide.

User Entered Frequency Ordinates

This option allows the user to change the frequency ordinates used in
computing the resulting frequency curves and confidence limits. The
default values listed in
percent chance
[] Use Yalues from Table below exceedance are: 0.2, 0.5,
1, 2, 5, 10, 20, 50, 80,
Freguency in Percent 90, 95, and 99. The user
0.2 can change these values
05 and/or add additional
10 values. All values must be
20 between 0 and 100.

Llzer Specified Frequency Ordinates
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Computations

Once the new analysis has been defined, and the user has all of the
settings and options the way they want them, performing the
computations is simply a matter of pressing the

Compute button at the bottom of the Bulletin 17B
Editor.

Once the compute button is pressed, the flow frequency computations
are performed. If the computations are successful, the user will
receive a message that says “Compute Complete”. At this point, the
user can begin to review the results of the flow frequency
computations.

Viewing and Printing Results

The user can view output from the flow frequency analysis directly
from the Bulletin 17B Editor. The output consists of tabular results, a
frequency curve plot, and a report documenting the data and
computations performed.

Tabular Output

Once the computations for the flow frequency analysis are completed,
the user can view tabular output by simply left clicking on the Results
tab. When this tab is pressed, the results will be displayed as shown
in Figure 5-3.
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£ Bulletin 17B Editor -Ridgway PA Flow Frequency Analysis

MNarme: | Ridoway PA Flow FrequencyAnaIvsis| |
Desgcription: | Flows frequency analysis for the Clarion River at Ridoway Pennsylvania ] |
Flow Data Set: |CLARION RIVER-RIDGWAY, PA-FLOW-ANNUAL PEAKZ Y|
D38 File Name: | CIHEC DatalgSPIGIarion RivenGlarion_River dss m]
Report File: | CAHEC Data\S5PIClarion RivenBulletin! ThResults\Ridoway_PA_Flow_Frequency_snalysis\Ridgway_PA_Flow_Frequency_sna(J |
General Options| Results
Frequency Curve for: CLARION RIVER-RIDGWAY, PA-FLOW-ARNMNUAL PEAKZ System Statistics
FPercent Chance Computed Curve Expected Prob. Confidence Limits Log Transform: Flow,
Exceedance Flow in cfs Flowy in cfs Flow: in cfs Statistic value
0.05 0.95 Meah 3.9059
0.1 78,027 114,826 168,808 47,004 | |Standard Dev 0.2921
0.2 65,716 29,0948 135,020 41,581| |Station Skew 0.2334
0.5 51,638 55,042 88,768 34,055| |Redional Skew 0.0
1.0 42,461 50,659 76,711 28,032| |Weighted Skew 01335
2.0 34,404 38,171 58,532 34,246 Adopted Skew 0.2
5.0 25,256 27,309 39,484 18,636
10.0 18,317 20,267 28210 14,7545
20.0 14,076 14,420 19,164 11,087 MNutmber of Events
50.0 7,875 7,875 8,325 6,230 S Number
80.0 4,547 4,443 6,779 3331 Historic Events il
80.0 3,455 3,321 4,508 2,382] [igh outliers 0
85.0 2,771 2,504 3717 1,809) [Low Outliers 0
89.0 1,861 1,634 2,546 1.080) [Zara or Missing 0
Systematic Events 24
Historic Period 1]
Compute ] [ Plot Curve ] [ Wiew Report ] ’ Print ] ’ Ok ] ’ Apply ] ’ Cancel

Figure 5-3. Bulletin 17B Editor with Tabular Results Tab Active.

Output on the results tab consists of three tables: frequency curves;
statistics; and event information. The primary output table contains:
the percent chance of exceedance ordinates; the computed Log
Pearson 11l frequency curve; the expected probability adjusted
frequency curve; the 5% chance of exceedance confidence limit; and
the 95% chance of exceedance confidence limit. The statistics table
consists of: the mean of the data in log space; standard deviation in
log space; station skew; user entered regional skew; weighted skew
(weighted between station skew and regional skew); and the adopted
skew for the analysis. The final table is a listing of the number of
events for the following: historic events; high outliers; low outliers;
zero or missing values; systematic events; and the number of years in
the historic period (this value only comes into play if the user entered
historic data).

The tabular results can be printed by using the Print button at the
bottom of the Bulletin 17B Editor. When the print button is pressed, a
window will appear giving the user options for how they would like the
table to be printed.
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Graphical Output

Graphical output of the frequency curves can be obtained by pressing
the Plot Curve button. When the Plot Curve button is pressed, a
frequency curve plot will appear in a separate window as shown in
Figure 5-4.

i Exceedance Probability for Ridgway PA Flow Frequency... Q@@

File Edit Wiew
Exceedance Praobahility for Ridoway PA Flow Freguency Analysis
1000000.0 7
100000.0 7
g
=
)
e
10000.0
1000.0 T T T T T T T
0,9999 0,999 0,99 09 0.3 0.1 001 0001 0.00
Fraobakbility
] USG5 Observed Ewe Computed Cur ------ Expectad Pro — — — & Percent Co
— — — 85 Pencent C

Figure 5-4. Example Frequency Curve Plot.

The frequency curve plot can be sent to the printer by selecting the
Print option from the File menu at the top of the window. Additional
printing options available from the File menu are: Page Setup; Print
Preview; and Print Multiple (used for printing multiple graphs on the
same page). The graphic can also be sent to the Windows Clipboard
by selecting Copy to Clipboard from the File menu. Additionally the
plot can be saved to a file by selecting the Save As option from the
File menu. When the Save As option is selected a pop up window will
appear allowing the user to select a directory, enter a filename, and
select the format for saving the file. Currently four file formats are
available for saving the graphic to disk: windows metafile; postscript;
JPEG; and portable network graphic.
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The data contained within the plot can also be tabulated by selecting
Tabulate from the File menu on the plot. When this option is selected
a separate window will appear with the data tabulated.

Additional options are available from the File menu for saving the
graphics options as a template (Save Template) and applying
previously saved templates to the current graphic (Apply Template).

The Edit menu on the graphic window contains several options for
customizing the graphic. These options include: Plot Properties;
Configure Plot Layout; Default Line Styles; and Default Plot Properties.
Also, when the user right-clicks on the graphic or a particular line on
the graphic, a pop up menu will appear with further customizing
options.

The graphic customizing capabilities within HEC-SSP are very powerful,
but are also somewhat complex to use. The software used in
developing the plots in HEC-SSP is the same code that was used for
developing graphics in HEC-DSSVue and several other HEC software
programs. A separate write-up on Customizing Graphics can be found
in Appendix C of this manual. Please refer to that appendix for details
on using the graphics customizing options.

Viewing the Report File

When the Bulletin 17B computations are performed, the computations
module writes a report file of the statistical computations. The report
file lists all of the input data and user settings; plotting positions of the
data points; intermediate results; each of the various statistical tests
performed (i.e. high and low outliers, historical data, etc...); and the
final results. This file is often useful for understanding how the
software arrived at the final frequency curve.

To view the Report file press the View Report button at the bottom of
the Bulletin 17B Analysis window. When this button is pressed a
window will appear containing the text report as shown in Figure 5-5.
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i Ridgway_PA_Flow_Frequency_Analysis.rpt @

File Edit Search Format

File: | CAHEC DatalSSPAClarion RiverBulletind PhResults\Ridgway_PA_Flow_Frequency_Analysis\Ridgway_PA_Flow_

s
Bulletin 17E Fredquency analysis

01 Howv 2005 11:40 AN

-—— Input Data —---

Ahalysis Name: Ridgway PA Flow Fredquency Analysis
Description: Flow frecquency analysis for the Clarion Riwer at Ridgway Pehmnsvlwania

Data Set Name: CLARION RIVER-RIDGWAY, PA&-FLOW-ANNUAL PEAKZ
D&Ed File Name: C:\HEC Data%33P\Clarion River‘\Clarion River.dss
D5% Pathname: /CLARION RIVER/RIDGWAY, PA/FLOW-ANNTIAL PEAK/013anl900/IR-CENTURY/USGS/

Feport File Name: C:AVHEC Datay33P\Clarion RiweriBulletinl7hResultsiRidoway PA Flow Fredqu
FML File Name: C:\HEC Data\55P\Clarion RiweriBulletinl7bResults‘\Ridgway PA Flow Frecquenc:

Skew Option: Use Station Skew
Regional Skew: 0.0

Regional Skew MSE: 0,302

Found adopted skew to nearest tenth

Plotting Position Type: Weibull

Upper Confidence Lewel: 0.05
Lower Confidernce Lewel: 0.95

Found ordinate walues to 3 significant digits
Display ordinate walues using 0 digits in fraction part of walue

-—- End of Input Data ---

--— Finhal Results ---

<« Plotting Positions >>

CLARION RIVER-RIDGWAY, PA-FLOW-ANNUAL PEAKZ

| Events Analyzed Ordered Events
| FLOW
|

| |
| Water FLOW Weibull |
Day Mon YVear CF3 | PRank Year CFa3 Plot Pos |
i i i |
| 13 Dec 1940 5,660 | 1 1942 34,000 4,00
| 1% Jul 1942 34,000 | 2 19396 30,400 5.00 |
| 26 May 1943 13,400 | 3 1951 17,500 1z.00 |
| 17 Mar 1944 7,300 | 4 2004 13,700 16.00 | W
< >
1:1.1:1 1:1

Figure 5-5. Example of the Bulletin 17B Report File.
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APPENDIX B

Example Data Sets

The input and output for six example data sets are provided to
illustrate the use of selected options and to assist in verifying the
correct execution of the program.
These example data sets are the same examples that were found in
the HEC-FFA program documentation. As can be seen from this
Appendix, the HEC-SSP software produces the same results as HEC-
FFA for these six data sets. All of these test examples are provided
with the software as a single HEC-SSP study labeled “FFA Tests”.
A brief description of each test example is provided. In all cases the
weighted skew option was selected, and a regional skew value was
entered from the generalized skew map of the United States provided
within Bulletin 17B (Plate 1).
The example problems shown in this section are entitled:

1. Fitting the Log-Pearson Type |1l Distribution.

2. Analysis with High Outliers.

3. Testing and Adjusting for a Low Outlier.

4. Zero Flood Years.

5. Confidence Limits and Low Threshold Discharge.

6. Use of Historic Data and Median Plotting Positions.

When the “FFA Tests” study file is open from HEC-SSP, the screen will
appear as shown in Figure B-1.
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B HEC-SSP - FFA Tests

Fle Edt View Maps Data Analysis Resubs Tools Window Help
B adas s g B %

1“;" FFATests : ¥ Base Map
_d Analyses
= 4 Bulletin 178 -

B FFATast1
T8 FFATest 2
B FFATest 3
T8 FFA Test 4
7B FFATest s
B FFATest b

= _4Data

ILL
FLOYD RIVER-JAMES IA-FLOWY
KASKASKIA RIVER-VANDALIA, IL-FLOWY
ORESTIMEA CREEK-MEWMAN, CA-FLOW
RIDLEY CREEK-MOYLAN, PA-FLOW
= A Map
# Base Map

B

FISHKILL CREEK-BEACOMN-FLOW
* Mo Additional Content

Loading Data FLOYD RIVER-JAMES IA-FLOWY

Loading Data KASKASKIA RIVER-VANDALIA, IL-FLOW
Loading Data ORESTIMEA CREEK-NEWMAN, CA-FLOW
Loading Data RIDLEY CREEK-MOYLAN, PA-FLOW

Data Points added to Map Schematic

Base Map added to Map Schematic =
Opened Study FFA Tests from directory CAHEC Data\SSPWFFA Tests o
Messages r

Study | Maps | Files

‘ Coordinates: -2973 east, 4982 north

Figure B - 1. Opening Screen for HEC-SSP with the FFA Tests study open.

As shown in Figure B-1, there are 6 data records and 6 Bulletin 17B

analyses in this study. The following sections document each of the 6
example data sets.
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Example 1: Fitting the Log-Pearson Type lll Distribution

The input data for the HEC-SSP Example 1 is the same as that for
Example 1 in Appendix 12, Guidelines for Determining Flood Flow
Frequency, Water Resources Council Bulletin 17B, September 1981.
Example 1 illustrates the routine computation of a frequency curve by
the Bulletin 17B methodology.

The data for this example is from Fishkill Creek in Beacon, New York.
The period of record used for this example is from 1945 to 1968. To
view the data from HEC-SSP, right-click on the data record labeled
“FISHKILL CREEK — BEACON- FLOW?” in the study pane, then select
Tabulate. The data will appear as shown in Figure B-2.

£ JFISHKILL CREEK/BEACON/FLOW/O01... [ ][B]X]
File Edit Yiew

BEACOM
Qrdinate Date I Time

nits
Type

1 04 Mar 45
27 Dec 45
14 Mar 47
18 Mar 43
01 Jan 449
09 Mar a0
01 Apral
12 Mar 52
25 Jan a3
13 Sep a4
20 AU0 55
16 Oct 55
10 Aprarf
21 Dec 57
11 Feh &4
06 Apr 60
26 Feb A1
13 Mar g2
28 Mar 63
26 Jan 64
09 Feh 65
14 Feh 66
30 Mar 67
19 Mar 63

Figure B - 2. HEC-SSP Tabulation of the Peak Flow Data for Fishkill Creek.
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To plot the data for this example, right-click on the data record again,
then select Plot. A plot of the data will appear as shown in Figure B-
3.

S[=/ey

B2 FISHKILL CREEK-BEACON-FLOW

File Edit ‘iew

9,000 =
Q] .
8,000
7,000
5,000

5,000+

4,000+

Flomy {cfs)

3,000 o-© e
2,000 0 -

1,000+ o—F

T
1946

-
1948

T
1950

T
1952

T
1954

T
1956

T
1958

T
1960

T
1962

T
1964

T
1966

T
1968

1945 1947 1949 1951 1953 1955 1857 1959 1961 1963 1965 1967

=)

BEACON FLOWY

Figure B - 3. HEC-SSP Plot of the Fishkill Creek Data.

A Bulletin 17B analysis set has been developed for each of the test
examples. To open the Bulletin 17B analysis editor for test example 1,
either double-click on the analysis labeled FFA Test 1 from the Study
Pane, or from the Analysis menu select open, then select FFA Test 1
from the list of available analyses. When FFA Test 1 is selected, the
Bulletin 17B analysis editor will appear as shown in Figure B-4.
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£ Bulletin 17B Editor -FFA Test 1

MName: FFA Test 1|

Description: WRC Appendix 12, Example 1 - Fitting the Log-Pearson Type [Il Distribution
Flow Data Set: |FISHKILL CREEK-BEACON-FLOW

D35 File Name: | CAHEC DatalSSPWFFA Tests\FFA_Tests dss

8|88

Report File: CIAHEC Data\S5FFFA Tests\Bulletin ThResults\FFA_Test_1WFFA_Test_1.rpt

General | Options | Results

Generalized Skew Flotting Position Confidence Limits
() Use Statian Skew ) Wieibull (4 and B = 0 (&) Defaults (0.05, 0.95)
(%) Use Waighted Skew O Median (4 and B= 0.3 ) User Entered Yalues
() Use Regional Skew O Hazen (A.and B = 0.5) Upper Limit:
Regional Skew: 0.6 () Other (Specify &, BY Lower Limit:
Reg. Skew MSE: 0,302 Plotting position computed using
farmula
(m-A)in+1-A-B)
Expected Probablity Cure Wihare

m=rank, 1=largest
M=Mumber of Years
AB=Constants

(%) Compute Expected Prob.Curve

() Do Mot Compute Excpected Prab.

Compute ] ’ Plot Curve ] ’ Wiew Report ] ’ Print l ’ Ok ” Anphy ” Cancel

Figure B - 4. Bulletin 17B Analysis Editor with Test Example 1 Data Set.

Shown in Figure B-4 are the general settings that were used to
perform this frequency analysis. As shown, the Skew option was set
to use the Weighted Skew. To use the weighted skew option, the
user must enter a value for the Regional Skew and the Regional Skew
Mean Square Error (MSE). This selection requires the user to either
look up a value from the generalized skew map of the United States,
which is provided with Bulletin 17B, or develop a value from a regional
analysis of nearby gages. In this example a value of 0.6 was taken
from the generalized skew map of the U.S. from Bulletin 17B. Bulletin
17B suggests using a Regional Skew MSE of 0.302 whenever regional
skew values are taken from the map.

Also for this example, the Expected Probability Curve option was
selected to be computed in addition to the Log Pearson |1l computed
curve.

The Weibull plotting position method was selected, as well as the
default Confidence Limits of 0.05 (5 percent chance exceedance)
and 0.95 (95% chance exceedance).

Shown in Figure B-5 is the Bulletin 17B editor with the Options Tab
selected.
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£ Bulletin 178 Editor -FFA Test 1

Narme: | FFa Test 1 |
Description: |WRC Appendix 12, Example 1 - Fitting the Log-Pearson Type |l Distribution C]|
Flow Data Set  |[FISHKILL CREEK-BEACTON-FLOW vl
DES Fila Mame: | CAHEC Datat35PFFA TestsiFFA_Tests.dss L |
Report File: | CAHEC DatalSSPIFFA TestsiBulleting 7hResults\FFA_Test_11FFA_Test_1.rpt o |

Genaral| Options | Results

Low Outlier Threshold Historic Petiod Data User Specified Freguency Ordinates
[ Use Low Cutlier Threshold [] Use Histaric Data [ Use values fram Tahle below
Walue | | Historic Period Frequency in Percent
0.2
Start Year: 05
2.0
High Threshhold Flow: 5.0
10.0
Histaric Flood Peaks ;gg
Water Year Peak Flow a0
A a0.0
95.0
39.0
w
Compute ] l Flot Curve ] ’ Wiew Report ] ’ Print l [ Ok ] ’ Apply ] ’ Cancel

Figure B - 5. Bulletin 17B Editor with Options Tab Selected.

As shown in Figure B-5, none of the available options for modifying the
frequency analysis were selected for this test example. These options
include changing the Low Outlier Threshold and using Historic
Data. Additionally, the option to override the default Frequency
Ordinates was not selected.

Once all of the General and Optional settings are set or selected, the
user can press the Compute button to perform the computations. If
the data has been entered correctly, once the computations have been
completed a message window will pop up and say Compute
Completed. Close this window and then select the Results Tab from
the analysis window. The analysis window should look like Figure B-6.
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£ Bulletin 17B Editor -FFA Test 1

Mame: | FFaTest 1] |
Description: | WRC Appendix 12, Example 1 - Fitting the Log-Pearson Type |l Distribution m |
Flow Data Set.  |[FISHKILL CREEK-BEAGON-FLOWY v|
DES File Mame: | CAHEC DatalSSPIFFA Tests\FFA_Tests. dss LJ |
Report File: | CIHEC DatalS5PWFFA Tests\Bulletinl ThResults\FFA_Test_1WFFA_Test_1.mpt o |
Gehatal Optinns| Results
Frequency Curve for: FISHKILL CREEK-BEAC OM-FLOW Systermn Statistics
Percent Chance Computed Curve Expected Prob. Confidence Limits Log Transform: Flaw,
Exceedance Flowas in cfs Flo in cfs Floe in cfs Statistic walue
0.05 0.95 Mean 3.3684
0.2 18,248 28,337 38,130 12,324| [Standard Dev 0.2456
04 14,452 19,013 26,837 9,737| (Station Skew 0.73
1.0 11,531 14,136 20,095 g,07g| |Fedional Skew 0.6
20 9,109 10,534 14,820 f,6a7| [Weighted Skew 06877
50 £,532 7,094 9,684 5,010| |Adopted Skew 07
10.0 4,863 5213 6,854 3,948
20.0 3,651 3,737 4711 2,982 Mumber of Events
a0.0 2,187 2,187 2,651 1,790 e Number
20.0 1,438 1,418 1,760 NI W e 0
90.0 1,196 1,167 1,489 584 High Oulliers 0
95.0 1,044 1,007 1,321 T46 LD?N outliers 0
95.0 241 N 1,095 468 Zero OF Missing 0
Systematic Events 24
Historic Period 1]
Compute ] ’ Plot Cure ] ’ Wiew Report ] ’ Print l ’ Ok l ’ Anphy ] [ Cancel

Figure B - 6. Bulletin 17B Analysis Window with Results Tab Shown.

As shown in Figure B-6, the left table on the results tab contains the
following results:

Percent Chance Exceedance
Computed Curve (Log-Pearson Il results)
Expected Probability Curve

Confidence Limits (5% and 95% chance exceedance curves)

On the right-hand side of the results tab is a table of statistics for the
observed station data (mean, standard deviation, station skew) and
regional adjustment (regional skew, weighted skew, and adopted
skew). Also on the right-hand side of the results tab is a table
showing: the number of historic events used in the analysis; number
of high outliers found; number of low outliers; number of zero or
missing data years; number of systematic events in the gage record;
and the historic record length (if historic data was entered).
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In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Curve button
at the bottom of the analysis window. A plot of the results for this test
example is shown in Figure B-7.

Bl Exceedance Probability for FFA Test 1

File Edit  View
Exceedance Probability for FFA Test 1
100000.0
10000.04
&
3
o
[
1000.0+
100.0 T T T T T T T
0.9959 0.9990 0.9500 0.9000 0.4000 0.1000 0.0100 00010 0.0001
FProbakbility
=} Obzerved Events Qizibull plotting positions) Computed Curnve
—————— Expected Probability Curve — — — & Percent Confidence Limit
— — — 95 Percent Confidence Limit

Figure B - 7. Plotted Frequency Curves for Test Example 1.

The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data files you want to send to the clipboard and then
press the Control-C key sequence to send the data. To print the
graphical results, first bring up the graphical plot, then select Print
from the File menu. To send the graphic to the windows clipboard,
select Copy to Clipboard from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-8
is the report file for test example 1.
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B2 FFA_Test_1.rpt

File Edit Search Format
File: | CAHEC DatalSSPWFFA TestsiBulletin 7hResults\FFA_Test_11FFA_Test_1.rpt
_______________________________ -
Eulletin 17E Frecuency Analwsis
27 hpr 2006 09:26 AM
--— Input Data ---
Anhalysis Name: FFL Test 1
Dezcription: WRC Appendix 12, Example 1 - Fitting the Log-Pearson Type III Distribution
Fishkill Creek at Beacon, NY
Data et Name: FISHKILL CREEE-BEACON-FLOW
D55 File MName: C:\HEC Data\33P\FFA Tests\FFA Tests.dss
D353 Pathmame: (FISHEILL CREEE/BEACON/FLOW/01janlS00/IR-CENTURY//
Report File Name; C:MHEC Data\35PV\FFA Tests‘\Bulletinl7bResults‘\FFA4 Test 1\FFA Test l.rpt
ML File Name: C:MWHEC Datad\33P\FFA Tests\Bulletinl7bResults4FF4 Test I1WFFA Teszt l.xml
Skew Option: Use Weighted Zkew
Begional Skew: 0.6
Fegional Skew MSE: 0,302
Round adopted skew to hearest tenth
Plotting Position Type: Weibull
Upper Confidence Lewel: 0.05
Lower Confidence Lewel: 0.95
Found ordinate walues to 3 significant digits
Dizplay ordinate walues usihg 0 digits in fraction part of walue
-—— End of Input Data --—-
--- Final Results ---
<< Plotting Positions >>
FISHEILL CREEK-EEACON-FLOW
| Events Analvzed | Ordered Ewvents |
| FLOWw | Water FLOW Weibull |
| Day Mon Year cfz | Rank Year cf=z Plot Pos |
| sememssosscesossssoaososse | e ememesscesososscesoossooaososseoe |
| 05 Mar 1945 2,290 | 1 1955 §,800 4,00 |
| 27 Dec 1945 1,470 | 2 1956 &,280 &.00 |
| 14 Mar 1947 2,220 | 3 1961 4,340 1z.00 |
| 18 Mar 1943 2,97 | 4 1368 3,630 1a.00 |
| 01 Jan 19439 3,020 | 3 1953 3,220 Z0.00 |
| 0% Mar 1950 1,210 | & 1952 3,170 Z4.00 |
| 0l apr 1951 2,490 | 7 1962 3,060 28.00 |
| 12 Mar 1952 3.1 g 1943 3,020 3z2.00 |
| Z£3 Jan 1953 J 2200 | a 1345 Z,970 36.00 |
| 13 %Sep 1954 1,760 | 10 1955 2,500 40,00 | w
123:65..123:65 123:65

Figure B - 8. Test Example 1 Report File.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis. The user should
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review the report file to understand how HEC-SSP performed the
Bulletin 17B frequency curve calculations.
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Example 2: Analysis with High Outliers

The input data for the HEC-SSP Example 2 is the same as that for
Example 2 in Appendix 12, Guidelines for Determining Flood Flow
Frequency, Water Resources Council Bulletin 17B, September 1981.
Example 2 illustrates the application to data with a high outlier.

The data for this example is from Floyd River in James, lowa. The
period of record used is from 1935 to 1973. To view the data from
HEC-SSP, right-click on the data record labeled “FLOYD RIVER-
JAMES IA-FLOW?” in the study pane, then select Tabulate. The data
will appear as shown in Figure B-9.

< JFLOYD RIVER/JAMES IAZFLOW/01JA... [= |[B][X]
File Edit  Wiew

JAMES A
Ordinate Diate § Time F Ly

13 May 44 12:00 7440
12 Mar4s 12:00 5,320
01 Mar 46 12:00 1,400
25 Jun 47 12:00 3,240
17 Mar48 12:00 2,710
05 Mar49 12:00 4,520
19 Jun 50 12:00 4,840
28 Mars1 12:00 8,320
3 Mars2 12:00 13,900
08 Jun 53 12:00 71,500
22Jun 54 12:00 6,250
10Jul 55 12:00 2,260
13 Jul 56 1Z2:00 318
05 Jul 57 12:00 1,330
01 Jul 58 12:00 970
01 Jun 59 12:00 1,920
29 Mar60 12:00 15,100
02 Mar&1 12:00 2,870
29 MarG2 12:00 20,600
02 Jun B3 12:00 3,810
09 Sep B4 12:00 726
02 Apr @S 12:00 7,800
10 Feh B8 12:00 770
19 Jun B7 12:00 2,000
21 Jul B8 12:00 829
05 Apr B9 12:00 17,300
04 Mar 70 12:00 4,740
01 Jan 71 12:00 13,400
01 Jan 72 12:00 2,940|
01 Jan 73 12:00 5,660

Figure B - 9. HEC-SSP Tabulation of the Peak Flow Data for the Floyd River.

B-11



Appendix B — Example Data Sets

To plot the data for this example, right-click on the data record again,
then select Plot. A plot of the data will appear as shown in Figure B-
10.

B2 FLOYD RIVER-JAMES IA-FLOW

File Edit  Yiew

&

80,000

70,000+

60,000+

50,000+

40,000+

Flomy {cfs)

30,000+
20,000+ e

10,000 =

o Do o o |
Cp DDD o o o o
b Og oo o o DDDDD o DD

T T T T T T T
1940 1945 1950 1955 1960 1965 1970
1935 1938 1941 15944 1947 1950 1953 1956 1959 1962 1965 1968 1971

] JAWES 1A FLOWY

Figure B - 10. HEC-SSP Plot of Floyd River Data

A Bulletin 17B analysis set has been developed for each of the test
examples. To open the Bulletin 17B analysis editor for test example 2,
either double-click on the analysis labeled FFA Test 2 from the study
pane, or from the Analysis menu select open, then select FFA Test 2
from the list of available analyses. When FFA Test 2 is selected, the
Bulletin 17B analysis editor will appear as shown in Figure B-11.
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< Bulletin 17B Editor -FFA Test 2* [=(E3]

Marne: FFATast 3]
Description: WRC Appendix 12, Example 2 - Adjusting for a high outlier [J
Flow Data Set: FLOYD RIVER-JAMES IA-FLOWY b
DSS File Mame: | MAHarrison\PublictHEC-S5P InstalllFFA Tests\FFA_Tests.dss [J
Report File: M:AHartisonPubliciHEC-S5P InstallFFA Tests\Bulletind ThResults\FFA_Test 2WFFA_Test Zrpt [J
General | Options | Results
Generalized Skew Plotting Pasition Corfidence Lirmits
() Use Station Skew () Weibull (& and BE= 0 () Defaults (0.05, 0.95)
i - User Entered Values
® Use Weighted Skew ) Wedian (4 and B=0.3) O
O Use Regianal Skeur O Hazen thand B= 0.5) Upper Limit
Regional Skew: 03 O Other (Speciy A, ) Lawrer Limit
Reg, Skew MSE: =T Plotting position cormputad using
farmula
{m-Aji{n+1-A-B)
Expected Prabablity Curve \Where:
rm=rank, 1=largest
(%) Cornputs Expected Prob.Curve NeNUmbor o Years
) Do Mot Cormpute Excpected Prob, AESCINEETIE
Compute | | Plotcuve | [ viewReport | [ Print | [ ok |[ ey || cancel

Figure B - 11. Bulletin 17B Analysis Editor with Test Example 2 Data Set.

Shown in Figure B-11 are the general settings that were used to
perform this frequency analysis. As shown, the Skew option was set
to use the Weighted Skew. To use the weighted skew option, the
user must enter a value for the Regional Skew and the Regional Skew
Mean Square Error (MSE). This selection requires the user to either
look up a value from the generalized skew map of the United States,
which is provided with Bulletin 17B, or develop a value from a regional
analysis of nearby gages. In this example a value of -0.3 was taken
from the generalized skew map of the U.S. from Bulletin 17B. Bulletin
17B suggests using a Regional Skew MSE of 0.302 whenever regional
skew values are taken from the map.

Also for this example, the Expected Probability Curve option was
selected to be computed in addition to the Log Pearson |1l computed
curve.

The Weibull plotting position method was selected, as well as the
default Confidence Limits of 0.05 (5 percent chance exceedance)
and 0.95 (95% chance exceedance).

Shown in Figure B-12 is the Bulletin 17B editor with the Options Tab
selected.
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£ Bulletin 17B Editor -FFA Test 2*

Marme: FFAT9512|
Description: WRC Appendix 12, Example 2 - Adjusting for a high outlier ]
Flows Data Set: FLOYD RIVER-JAMES |A-FLCOWY b’
DSS File Name: | MaHarrisonPubliHEC-SSP InstallFFA Tests'FFA_Tests.dss L]
Report File: MAHarrisonPublictHEC-S5P InstallFFA Tests\Bulletind 7hResults\FFA_Test 2FFA_Test 2.t [
General| Options | Results
Low Outlier Threshold Historic Period Data User Specified Fragquency Ordinates
[ Use Low Qutlier Threshald Lize Historic Data [J Use Values from Takble helow
Walue Histaric Period Frequency in Percent

0.2

Start Year: 1892 0.5

End Year: 1.8

2.0

High Threshhold Flow: | 70000 5.0

10.0

Histaric Flood Peaks ;gg

Water Year Peak Flow a0

- 490.0

495.0

4958.0

v
compute | | Platcune | [ viewReport | [ Print | [ ok [ apy ][ cancel

Figure B - 12. Bulletin 17B Editor with Options Tab Selected.

As shown in Figure B-12, the Historic Period Data option has been
selected to reflect that the 1953 flood peak of 71,500 cfs is known to
be the largest flood since 1892. When the analysis was originally
performed on this data set, the 1953 event was found to be a high
outlier. (The reader may replicate this result by unchecking the “Use
Historic Data” box, hitting the Compute button, and reviewing the
Results tab.) High outliers should not be eliminated from an analysis,
as they are valuable pieces of the flow record. However, when a high
outlier is found in a data set, it suggests that the event might actually
be the largest in a much longer period of record. The analyst should
always try to locate and incorporate historic information to define a
longer record and improve the quality of the frequency analysis. Since
it was known that the 1953 event was the largest value since 1892,
the year 1892 is entered as the Start Year for the historic period.
Additionally a High Threshold Value of 70,000 cfs was entered. By
entering the High Threshold Value of 70,000 cfs, the 1953 flood of
71,500 cfs was removed from the systematic record and treated as a
historic data value during the historic data adjustment calculations
performed by HEC-SSP and outlined in Bulletin 17B Appendix 6. Since
no End Year was entered for the historic period, the last year of the
systematic data set will be used as the End Year.
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Other features in this tab include using the Low Outlier Threshold
and the option to override the default Frequency Ordinates, neither
of which are selected in this example.

Once all of the General and Optional settings are set or selected, the
user can press the Compute button to perform the computations. If
the data has been entered correctly, once the computations have been
completed a message window will pop up and say Compute
Completed. Close this window and then select the Results Tab from
the analysis window. The analysis window should look like Figure B-
13.

£ Bulletin 178 Editor -FFA Test 2* =13
Marme: | FFA Test 2 |
Description: |WRC Appendix 12, Example 2 - Adjusting for a high outlier Dl
Flow Data Set  |FLOYD RIVER-JAMES IA-FLOW v|
DSS File Mame: | WMAHartisomPublictHEC-SSP InstallFFA Tests\FFA_Tests.dss L] |
Report File: | W:AHarrisomPublictHE C-55P InstalliFFA Tests\Bulletind 7ThResults\FFA_Test MFFA_Test_ 2.t L] |
General Optinnsl Results
Freguency Curve for: FLOYD RIVER-JAMES [A-FLOWY Systern Statistics
Fercent Chance| Computed Cure | Expected Prab. Confidence Limits Log Transform: Flow,
Exceedance Flow in cfs Flor in cfs Flow in cfs Statistic Yalue
0.05 0.95 Mean 3.5374|A
0.2 70,851 90,968 161,786 41,342| [Standard Dev 0.43r7
05 50,794 f1,268 101,383 31,045| |Station Skew 0.1854
10 35 A9 44,745 72 058 24,535| [Regional Skew -0.3
20 28,813 32,108 a1153 18,a54| [VWeighted Skew 0.0747 =
5.0 18,602 19,884 30,323 12,624| lAdonted Skew 01
10.0 12,671 13,208 19,273 94170 Mumber of Events
20.0 8,007 8,179 11,337 6,018
: : : : Event Murnb
50.0 3,380 3,360 4,430 2585| o Event umBer i
800 1,469 1 440 1 956 1,036 H!Shmc'f “_"E” 5 i
500 553 973 1,32 632 ng O”ﬂ_'ers :
55.0 B76 637 967 419 Zz‘r"é ol: n:ﬁsrimg :
59.0 356 35 551 195
Systematic Events 38
Histaric Period a2
Compute | | Piotcuve | [ viewRepont | | Print | [ ok || mpy ][ cancel

Figure B - 13. Bulletin 17B Editor with Results Tab Selected.

As shown in Figure B-13, the left table on the results tab contains the
following results:

Percent Chance Exceedance
Computed Curve (Log-Pearson Il results)
Expected Probability Curve

Confidence Limits (5% and 95% chance exceedance curves)
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File

On the right-hand side of the results tab is a table of statistics for the
observed station data (mean, standard deviation, station skew) and
regional adjustment (regional skew, weighted skew, and adopted
skew). Also on the right-hand side of the results tab is a table
showing: the number of historic events used in the analysis; number
of high outliers found; number of low outliers; number of zero or
missing data years; number of systematic events in the gage record;
and the historic record length (if historic data was entered).

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Curve button
at the bottom of the analysis window. A plot of the results for this test
example is shown in Figure B-14.

B2 Exceedance Probability for FFA Test 2 EI[E'E'
Edit  Wiew

Exceedance Probability for FFA Test 2

100000.0
&
= 10000.04
=
o
[

1000.0+
100.0 T T T T T T T
0.99499 0.9900 0.9000 0.5000 01000 0.0100 0.0010
Frobahility

=} Observed BEvents (Meibull plotting positions]) Computad Curve

------ Eepectad Probability Curve — — — & Percent Confidence Limit

— — — 85 Percent Confidence Limit

Figure B - 14. Plotted Frequency Curves for Test Example 2.
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The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data files you want to send to the clipboard and then
press the Control-C key sequence to send the data. To print the
graphical results, first bring up the graphical plot, then select Print
from the File menu. To send the graphic to the windows clipboard,
select Copy to Clipboard from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-15
is the report file for test example 2.
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B2 FFA_Test_2.rpt
File Edit Search Format

File: | MaHarrisomPubliciHEC-S5F InstalllFFA TestsiBulletin] ThResults\FFA_Test_2'FFA_Test_2.rpt

Bulletin 17E Frequency Analysis
05 May 2006 05:45 &AM

--- Input Data ---

Analysis Name: FFA Test 2
Description: WRC Appendix 12, Example 2 - Adjusting for a high outlier
Floyd Riwer at James, I&

Data JFet Name: FLOYD RIVER-JAME3 IA-FLOW
D53 File Nawe: M:WHarrizon%Public‘\HEC-35P Install%FFA Tests\FFi Te=zts.dss
D35 Pathname: /FLOYD RIVER/JAMES I4/FLOW/01janl200/IR-CENTURY//

Feport File Name: M:‘\Harrison'PublichHEC-33F Install\FF4 Testzs\Bulletinl?hResults\FFi Test =\F
FHML File Mame: M:\Harrison\PublichHEC-33F Install‘\FFi Testz\BulletinlThResulta'FFh_Test_Z\FF4

Skew Option: Use Regional Zkew
Fegional Skew: -0.3

Fegional Skew MSE: 0,302

Round adopted skew to nearest tenth

Plotting Position Type: Weibull

Upper Confidence Lewel: 0.05
Lower Confidence Lewel: 0,35
Uze High Outlier Threshold
High Outlier Threshold: 70000.0

Uze Historic Data
Historic Period Start Year: 1892
Historic Period End Year: ---

Round ordinate walues to 3 significant digits
Display ordinate walues using 0 digits in fraction part of walue

-—- End of Input Data ---

--- Preliminary Results ---

<< Plotting Positions =>=

FLOYD RIVER-JAMES TA-FLOW

| Events Analyred | Ordered Ewents

| FLOW | Water FLOW Weibull
| Day Mon Year CF3 | PRank Year CF5 Plot Pos

1:1.1:1 1:1

Figure B - 15. Test Example 2 Report File.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis. The user should
review the report file to understand how HEC-SSP performed the
Bulletin 17B frequency curve calculations.
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Example 3: Testing and Adjusting for a Low Outlier

The input data for Test 3 are the same as that for Example 3 in
Appendix 12 of the WRC Guidelines. Test 3 illustrates the application
to data with a low outlier. Note that the program automatically
screens for low outliers and, if low outliers are found, outputs the
preliminary results in the report file in order to allow for comparison
with the final results.

The data for this example is from Back Creek in Jones Springs, West
Virginia. The period of record used for this example is from 1929 to
1973. To view the data from HEC-SSP, right-click on the data record
labeled “BACK CREEK-JONES SPRINGS, WV-FLOW?” in the study
pane, then select Tabulate. The data will appear as shown in Figure
B-16.

£ JBACK CREEK/JONES SPRINGS, wv/F... [= |[B][X]

File Edit View
JOMES SPRIMN...
Ordinate Date 7 Time F LYY

Lnits CFS|
Type IMST-waAL|

1 17 Apr29 12:00 8,750

2 23 0ct29 12:00 145,500

3 08 May 31 12:00 4 060

4 04 Febh 39 12:00 6,300

il 20 Aprd40 12:00 3,130

4] 06 Apr 41 12:00 4160

T 22 May 42 12:00 6, ro0

a 14 Cct 42 12:00 22,400

9 24 Mar 44 1200 3,820

10 | 18 Sep 45 12:00 2,050

11 03 Jun 46 12:00 4,020

12 1aMardy 12:00 1,600

13 14 Aprd48 12:00 4 460

14 | 31 Dec 48 12:00 4,230

14 02 Feb a0 12:00 3,010

16 | 09 Dec 50 12:00 9,150

17 28 Apra2 12:00 5,100

18 22 Bow a2 1200 9,820

149 02 Mar a4 12:00 6,200

20 19 Au9 55 12:00 10,700
21 1a Marad 12:00 3,820 W

22 10 Feb ary 12:00 3,420

23 2¥ Maragd 1200 3,240

24 03 Jun a9 12:00 6,200

2a 09 May 60 12:00 3,740

26 19 Feb 61 12:00 4,700

2T 22 MarB2? 1200 4 380
28 20MarB3 12:00 5,190 4

Figure B - 16. HEC-SSP Tabulation of the Peak Flow Data for Back Creek.
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To plot the data for this example, right-click on the data record again,
then select Plot. A plot of the data will appear as shown in Figure B-
17.

B BACK CREEK-JONES SPRINGS, WY-FLOW

File Edit ‘iew
o
20,000+
o
o
15,000+
)
= o
E 10,000+ o
L ! (]
o o
o o o o © e
o o ¥ i
5,000
. o o o % . DDD o o o
Co
o o
o
o
0 T T T T T T T T
1930 1934 1940 1945 19450 1955 1960 19645 1970
192919321935193819411944 1947195015953 195961959 1962 19651968 1971
vl JOMNES SPRINGS, Wiy FLOwWY

Figure B - 17. HEC-SSP Plot of Back Creek Data.

A Bulletin 17B analysis set has been developed for each of the test
examples. To open the Bulletin 17B analysis editor for test example 3,
either double-click on the analysis labeled FFA Test 3 from the study
pane, or from the Analysis menu select open, then select FFA Test 3
from the list of available analyses. When FFA Test 3 is selected, the
Bulletin 17B analysis editor will appear as shown in Figure B-18.
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£ Bulletin 17B Editor -FFA Test 3

MName: FFATest3
Description: WRC Appendix 12, Example 3 - Testing and adjusting for a low outlier [
Flow Data Set BACK CREEK-JOMES SPRIMGS, Wit-FLOW A
DSS File Mame: | MaHarrison\PublictHEC-SSP Instal\FFA Tests\FFA_Tests.dss [
Report File: MAHarrisomPublictHEC-SSP Instal\FFA Tests\Bulletind 7hResults\FFA_Test NFFA_Test 3.t [
General | Options | Results
Generalized Skew Flotting Position Confidence Limits
(O Use Station Skew @ Weibull (4 and B = 0) () Defaults (0.05, 0.95)
i = User Entered Values
@ Use Weightad Skew O Median (A and B=0.3) O
O Use Regianal Skew O Hazen (A and B= 0.5) Upper Limit
Regional Skew: s O Other (Specify &, B Lowrer Lirnit:
Req. Skew MSE: 0,302 Plotting position computed using
farmula
{m-A){n+1-A-B)
Expected Probahlity Curve Wihare:
m=rank, 1=largest
(%) Compute Expected Prob.Curve M Mumber ofYears
) Do Mot Compute Excpectad Prab, RIESCONBERNTE

Compute ]

[ Flot Curve ] [ View Repaort l [ Frint ] [ Ok ” Apply ” Cancel

Figure B - 18. Bulletin 17B Analysis Editor with Test Example 3 Data Set.

Shown in Figure B-18 are the general settings that were used to
perform this frequency analysis. As shown, the Skew option was set
to use the Weighted Skew. To use the weighted skew option, the
user must enter a value for the Regional Skew and the Regional Skew
Mean Square Error (MSE). This selection requires the user to either
look up a value from the generalized skew map of the United States,
which is provided with Bulletin 17B, or develop a value from a regional
analysis of nearby gages. In this example, a value of 0.5 was taken
from the generalized skew map of the U.S. from Bulletin 17B. Bulletin
17B suggests using a Regional Skew MSE of 0.302 whenever regional
skew values are taken from the map.

Also for this example, the Expected Probability Curve option was
selected to be computed in addition to the Log Pearson 11l computed
curve.

The Weibull plotting position method was selected, as well as the
default Confidence Limits of 0.05 (5 percent chance exceedance)
and 0.95 (95% chance exceedance).

Shown in Figure B-19 is the Bulletin 17B editor with the Options Tab
selected.
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2 Bulletin 178 Editor -FFA Test 3

Mame: |FFATest3 |
Description: | WRC Appendix 12, Example 3 - Testing and adjusting for a low outlier L |
Flow Data Set [BACK CREEK-JONES SPRINGS, W-FLOW |
DSE File Mame: | MAHartisomPublictHEC-S5P InstallFFA Tests\FFA_Tests.dss ) |
Feport File: | WAHarrisonPublictHEC-S5P InstaliFFA TestsiBulletind ThResults\FFA_Test 3\FFA_Test_3.rpt ) |
General| Options | Results
Law Outlier Threshold Historic Period Data User Specified Fraguency Ordinates
[ Use Low Outlier Threshald [ Use Historic Data [J Use Values from Takle helow
Value | | Histaric Period Frequency in Percent
0.2
Start Year: 05
. 1.0
End Year:
[ ] 20
High Threshhald Flow: 4.0
\—‘ 10,0
Historic Flood Peaks 20.0
a0.0
Water Year Peak Flow BO.D
A an0.0
95.0
Q8.0
|y
Compute | [ Plotcune | | viewreport | [ Print | [ ok [ apy || cancel

Figure B - 19. Bulletin 17B Editor with the Options Tab Selected.

As shown in Figure B-19, none of the available options for modifying
the frequency curve were selected for this test example. These
options include using the Low Outlier Threshold and Historic
Period Data. Additionally, the option to override the default
Frequency Ordinates was not selected.

Once all of the General and Optional settings are set or selected, the
user can press the Compute button to perform the computations. If
the data has been entered correctly, once the computations have been
completed a message window will pop up and say Compute
Completed. Close this window and then select the Results Tab from
the analysis window. The analysis window should look like Figure B-
20.
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£ Bulletin 178 Editor -FFA Test 3*

Marme: |FFATest3 |
Description: | WRC Appendix 12, Example 3 - Testing and adjusting for a low outlier LJ |
Flow Data Set  |[BACK CREEK-JONES SPRINGS, Wy-FLOW |
D55 File Mame: | MiHarrsomPubliciHEC-SSP InstalliFFA Tests\FFA_Tests.dss LJ |
Report File: | MiHarrsomPubliciHEC-SSP InstalliF FA TestsiBulletind FhResults\FFA_Test 3WFA_Test 3.t E]|
General| Options | Results
Freguency Curve for: BACK CREEK-JOMES SPRINGS, Wi-FLOWY System Statistics
Percent Chance| Computed Curve Expected Proh. Confidence Limits Log Transform: Flow,
Exceedance Flow in cfs Flow in cfs Flow in cfs Statistic Valua
0.05 0.95 Mean 37413 A
0.z 7,725 45,192 1,046 26,977| |Standard Dev 0.2315
05 79,265 33,900 44783 21,717 [Station Skew 0.6238
1.0 23935 26,726 35,0472 18,276| |Regional Skew 0.4
20 18,382 20,087 27,131 15,233 [Weinhted Skevr 0.5766 =
50 14,363 18,038 18,016 11,725| lAdonted Skew [
10.0 11,189 11,504 14,064 5,393 Murmber of Everts
20.0 8,440 8,554 10,144 7,253
[l [l [l [l E t N b
50.0 5,727 5,227 6,032 1511 e Event urmber 5
80.0 3,480 3,460 4,058 2,591 H!Srfgc N_“E” s 0
80,0 2,807 2,863 3,440 2,340 ng Ouﬂ_'ers ;
950 2,634 2,477 3,040 1,891 Zg‘;‘; ol: h:l?;zmg 0
99.0 2,023 1,844 7,491 1523 (o matic Everts 5
Historic Petind i

compute | | Plotcume | | viewReport | [ Prnt | [ ok || appw || cancer |

Figure B - 20. Bulletin 17B Editor with the Results Tab Selected for Test Example 3.

As shown in Figure B-20, the left table on the results tab contains the
following results:

Percent Chance Exceedance
Computed Curve (Log-Pearson Il results)
Expected Probability Curve

Confidence Limits (5% and 95% chance exceedance curves)

On the right-hand side of the results tab is a table of statistics for the
observed station data (mean, standard deviation, station skew) and
regional adjustment (regional skew, weighted skew, and adopted
skew). Also on the right-hand side of the results tab is a table
showing: the number of historic events used in the analysis; number
of high outliers found; number of low outliers; number of zero or
missing data years; number of systematic events in the gage record;
and the historic record length (if historic data was entered).
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In this analysis, the software detected 1 low outlier in the systematic
record. As recommended in Bulletin 17B in the presence of a low
outlier, that data point was removed and the Conditional Probability
Adjustment was used to recalculate the frequency curve and then the
statistics without that point. To see the original statistics, computed
curves, the low outlier test, and recomputed curves, review the report

file as shown below.

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Curve button
at the bottom of the analysis window. A plot of the results for this test

example is shown in Figure B-21.

B2 Exceedance Probability for FFA Test 3

File

Edit  Wiew

Exceedance Probability for FFA Test 3

100000.0
10000.0+
&
=
o
[
1000.0+
o
100.0 T T T T T T T
0.99499 0.9900 0.9000 0.5000 01000 0.0100 0.0010
Frobahility
=} Observed BEvents Qifeibull plotting positions]) Computad Curve
------ Eepectad Probability Curve — — — & Percent Confidence Limit

95 Percent Confidence Limit

Figure B - 21. Example HEC-SSP Frequency Curve PLot for Test Example 3.
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In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-22
is the report file for test example 3.

EZ FFA_Test_3.rpt
File Edit Search Format

File: | MiHarrisonPublicHEC-SSP InstallFFA Tests\Bulletin ThResults\FFA_Test JIFFA_Test_3.rpt

Bulletin 17E Frequency Analysis
10 May Z00E 03:08 AmM

-—— Input Data —-—-

Analysis Name: FFA4 Test 3

Description: WRC Appendix 12, Example 3 - Testing atd adjusting for a low outlier
Back Creek near Jones Spring, WV

WEC appendix 12, Example 3 - Testing and adjusting for a low outlier

Back Creek near Jones Spring, WV

Data Set Name: BACE CREEE-JONES SPREINGS, WV-FLOW
D55 File Name: M:vHarrison\Public‘\HEC-33P Install‘\FFA Testa\FFA Tests.dss
D35 Pathmame: (BACKE CREEE/JONES SPRINGS, WV/FLOW/01janlS00/IR-CENTURY//

Feport File Name: M:\Harrison‘Public\HEC-353F Install’FFi Tests\Bulletinl7bResults\FFA Test 3\F
FML File Name: M:‘ZHarrison'PublichHEC-33F Install\FFi Testa%Bulletinl7bResults'\FFA Test 3\FFi_

Skew Option: Use Regional Skew
Regional Skew: 0.5

Regional 3kew M3E: 0.302

Found adopted skew to nearest tenth

Plotting Position Type: Weibull

Upper Confidence Lewvel: 0.05
Lower Confidence Lewel: 0.95

Round ordinate walues to 3 significant digits
Display ordinate walues using 0 digits in fraction part of walue

--— End of Input Data ---
—--— Preliminary Besults ---

<= Skew Weighting =

Bazed on 38 events, mean-sdquare error of station skew = 0.197
Default or input mean-square error of regional skew = 0.302

<= Frequency Curwve >
BACE CREEE-JONES SFRINGS, WY-FLOW

1114 ' 141

Figure B - 22. HEC-SSP Report File for Test Example 3.
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The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis.
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Example 4: Zero-Flood Years

The input data for Test 4 are the same as that for Example 4 in
Appendix 12 of the WRC Guidelines. Test 4 illustrates the application
to data that includes several zero flow years.

The data for this example is from Orestimba Creek in Newman,
California. The period of record used for this example is from 1932 to
1973. To view the data from HEC-SSP, right-click on the data record
labeled “ORESTIMBA CREEK-NEWMAN, CA-FLOW?” in the study
pane, then select Tabulate. The data will appear as shown in Figure

B-23.

£ JORESTIMBA CREEK/NEWMAN, CAJFL... [ ||

File Edit Wiew
MEWYIANM, CA
ordinate Date ! Time F LW

Units CFS|

Type IMET-wal|
1 | 08 Febh 32 12:00 4,260
2 | 29Jan 33 12:00 345
3| 01 Jdan 34 12:00 816
4 08 Apr3a 12:00 1,320
5 | 1T3Feb 36 12:00 1,200
B | 1T3Feb 3y 12:00 2180
7|11 Feh 38 12:00 3,230
8 | 09 Mar 39 12:00 115
9 | 27 Feb 40 12:00 3,440
10 04 Aprdt 1200 3,070
11 24 Jan 42 1200 1,880
12 | 21 Jand3 1200 6,450
13 | 29 Feb 44 1200 1,280
14 | 02 Feb 45 12:00 5,970
15 | 29 Dec 45 12:00 Taz
16 | 30 Sep 47 12:00 1]
17 | 30 Sep 48 12:00 0
18 [ 12 Mard9 12:00 335
18 [ 05 Feb 50 12:00 175
20 [ 03 Dec a0 12:00 2,920
21 12 Jan a2 1200 3,660
22 | 07 Dec a2 1200 147
23 | 30 Sep 54 1200 0
24 19 Jan 558 12:00 16
25 | 23 Dec 55 12:00 5,620
26 | 24 Febh &7 12:00 1,440
27 02 Apras 1200 10,200
28 [ 16 Feb 99 12:00 5,380«

Figure B - 23. HEC-SSP Tabulation of the Peak Flow Data for Orestimba Creek.
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To plot the data for this example, right-click on the data record again,
then select Plot. A plot of the data will appear as shown in Figure B-
24. The years with peak flows measuring zero are visible.

B ORESTIMBA CREEK-NEWMAN, CA-FLOW

File Edit  Yiew
12,000
10,000 2
o
2,000
. o
¥ 000+ o
z o
o
P o
4,000 L o
o - .
2,000 ° o 5
Og o ] = L 1
o? . °6 o o o ':; e
1] T T T E— T = T =7 =
1935 1940 1945 1950 1955 1960 19645 1970
1932 1935 1938 1941 1944 1947 1950 1953 1956 1959 1962 1965 1968 1971
vl NEWNAN, Ca FLOWE

Figure B - 24. HEC-SSP Plot of Orestimba Creek Data.

A Bulletin 17B analysis set has been developed for each of the test
examples. To open the Bulletin 17B analysis editor for test example 4,
either double-click on the analysis labeled FFA Test 4 from the study
pane, or from the Analysis menu select open, then select FFA Test 4
from the list of available analyses. When FFA Test 4 is selected, the
Bulletin 17B analysis editor will appear as shown in Figure B-25.
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£ Bulletin 17B Editor -FFA Test 4

Marme: FFATest 4
Desgcription: WRC Appendix 12, Example 4 - Zero lood years J
Flowy Data Set: CRESTIMBA CREEK-MEWARN, CA-FLOWY hd
DSS File Mame: | MAHarrisonPublicHEC-55P Instal\FFA Tests\FFA_Tests.dss )
Repaort File: MAHarrisamPublictHEC-S5P InstallFFA Tests\Bulletind 7hResults\FFA_Test 4WFFA_Test 4.rpt [
General | Options | Results
Generalized Skew Flotting Position Confidence Limits
() Use Station Skew @ weibull (A& and B = 0) () Defaults (0.05, 0.95)
i = User Entered Values
© Use Weighted Skew O Median (& and B = 0.3) O
) Use Regional Skew ) Hazen (b and B= 0.5) Upper Limit:
Regional Skew: 03 O Other (Specify &, B Lowier Lirnit:
Req. Skew MSE: 0,302 Plotting position camputed using
farmula
(m-Ayin+1-A-B)
Expected Probahlity Curve Whara:
m=rank, 1=largest
(%) Compute Expected Prab Curve N=Mumber of Years
) Do Mot Cormpute Excpectad Prob. AIFSCONEETE
Compute ] [ Plot Curve l [ View Report ] [ Frint ] [ QK l [ Apply ] [ Cancel

Figure B - 25. Bulletin 17B Analysis Editor with Test Example 4 Data Set.

Shown in Figure B-25 are the general settings that were used to
perform this frequency analysis. As shown, the Skew option was set
to use the Weighted Skew. To use the weighted skew option, the
user must enter a value for the Regional Skew and the Regional Skew
Mean Square Error (MSE). This selection requires the user to either
look up a value from the generalized skew map of the United States,
which is provided with Bulletin 17B, or develop a value from a regional
analysis of nearby gages. In this example a value of -0.3 was taken
from the generalized skew map of the U.S. from Bulletin 17B. Bulletin
17B suggests using a Regional Skew MSE of 0.302 whenever regional
skew values are taken from the map.

Also for this example, the Expected Probability Curve option was
selected to be computed in addition to the Log Pearson 11l computed
curve.

The Weibull plotting position method was selected, as well as the
default Confidence Limits of 0.05 (5 percent chance exceedance)
and 0.95 (95% chance exceedance).

Shown in Figure B-26 is the Bulletin 17B editor with the Options Tab
selected.
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£ Bulletin 17B Editor -FFA Test 4

MName: | FFaTest 4 |
Desctiption: |WRC Appendix 12, Example 4 - Zero flood years Dl
Flowy Data Set: |ORESTIMBA CREER-MEWMAN, CA-FLOWY vl
D55 File Marne: | M:iHarrisomPublic\HEC-S5P InstallFFA Tests\FFA_Tests.dss E]l
Report File: | MaHarrisonPublicHEC-SSP InstalllFFA TestsiBulletind 7hResults\FFA_Test_4FFA_Test_4.mt ) |
General| Options | Results
Low Outlier Threshold Histaric Period Data User Specified Frequency Ordinates
[J Use Low Outlier Threshold [] Use Historic Data [ Use VYalues from Table below
Yalue | | Historic Period Freguency in Percent
0.2
Start ear: 05
. 1.0
End Year:
[ 1] 20
High Threshhold Flow; 5.0
\—‘ 10.0
Historic Flood Feaks ;gg
Wiater Year Peak Flow 00
Al an.0
5.0
a9.0
v
Compute l [ Flot Curve l [ Wiew Report l [ Frint l [ QK ] [ Apply ] [ Cancel

Figure B - 26. Bulletin 17B Editor with the Options Tab Selected.

As shown in Figure B-26, none of the available options for modifying
the frequency curve were selected for this test example. These
options include using the Low Outlier Threshold and Historic
Period Data. Additionally, the option to override the default
Frequency Ordinates was not selected.

Once all of the General and Optional settings are set or selected, the
user can press the Compute button to perform the computations. If
the data has been entered correctly, once the computations have been
completed a message window will pop up and say Compute
Completed. Close this window and then select the Results Tab from
the analysis window. The analysis window should look Figure B-27.
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£ Bulletin 17B Editor -FFA Test 4*

Name: | FFA Test 4 |
Description: |WRC Appendix 12, Example 4 - Zero flood years E]|
Flow Data St |ORESTIMEA CREEK-NEWMAN, CA-FLOW v
DSS File MName: | M:aAHarrisonPUblIOHEC-S5P InstallFFA Tests\FFA_Tests.dss [ |
Report File: | M:AHartisonPUblIOHEC-SSP InstallFFA Tests\Bulletin! ThR esults\FFA_Test 2\FFA_Test_4.rpt E]|
General Options| Results
Freguency Curve for: ORESTIMBA CREEK-MEWMAMN, CA-FLOWY Systern Statistics
Percent Chance| Computed Curve Expected FProh. Confidence Limits Log Transfarm: Flow,
Exceedance Flowy in cfs Flowy in cfs Flowy in cfs Statistic YValue
0.o5 0.95 hean 2.9B57 |~
0.2 31,003 36,407 75,408 16,190| |Standard Dev 0.B682
05 23,689 27,249 54,764 12,786 |Station Skew -0.5682
1.0 18,705 21,017 41,347 10,290| [Regional Skew 0.3
20 14,233 15,616 28,409 g,163| [Weighted Skew 04778
5.0 5,184 8,773 17,807 5,515| Adonied Skew 0.5
10.0 6,004 A, 264 10,876 3,TEE mumhber of Events
200 3,452 3,535 4,766 2,261
[ ] [ ] E t N b
a0.0 1,050 1,060 1,670 708 - - ME Lmey
B0.0 266 258 405 1g1| Histaric Everts 0
80.0 121 113 195 65 E'ghgutﬂ'ers 10
95.0 B0 54 105 29| [CoMLLLIErs.
900 1= T e 5| |Zero Or Missing 5
- Systermatic Events 42
Histaric Period 0

Compute | | Piotcunve | | viewReport | | Prrt | [ ok || appy || cancel

Figure B - 27. Bulletin 17B Editor with the Results Tab Selected for Test Example 4.

As shown in Figure B-27, the left table on the results tab contains the
following results:

Percent Chance Exceedance
Computed Curve (Log-Pearson Il results)
Expected Probability Curve

Confidence Limits (5% and 95% chance exceedance curves)

On the right-hand side of the results tab is a table of statistics for the
observed station data (mean, standard deviation, station skew) and
regional adjustment (regional skew, weighted skew, and adopted
skew). Also on the right-hand side of the results tab is a table
showing: the number of historic events used in the analysis; number
of high outliers found; number of low outliers; number of zero or
missing data years; number of systematic events in the gage record;
and the historic record length (if historic data was entered).
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As noted earlier, there were 6 zero values in this record, and also a
low outlier. A zero value causes difficulty because the first step in
fitting a Log Pearson 111 distribution is computing the base-10 log of
each flow value, which is undefined for zero. Bulletin 17B
recommends removing the zero values (and the low outlier) from the
systematic record to compute a preliminary frequency curve, and then
adjusting that curve with the Conditional Probability Adjustment. The
final frequency curve and statistics are shown in the table, and the
preliminary calculations can be reviewed in the report file as shown
below.

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Curve button
at the bottom of the analysis window. A plot of the results for this test
example is shown in Figure B-28.

B2 Exceedance Probability for FFA Test 4

File

Edit  Wiew
Exceedance Probability for FFA Test 4

100000.0

10000.04

1000.04

Flomy {cfs)

100.0

10.0

1.0 T

| T T T T T T
0.9998 0.9900 0.9000 0.5000 0.1000 0.0100 0.0010

Frobahility

=} Observed BEvents Qifeibull plotting positions]) Computad Curve
------ Eepectad Probability Curve — — — & Percent Confidence Limit

— — — 85 Percent Confidence Limit

Figure B - 28. HEC-SSP Plot of Test Example 4 Results.

The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
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highlight the data files you want to send to the clipboard and then
press the Control-C key sequence to send the data. To print the
graphical results, first bring up the graphical plot, then select Print
from the File menu. To send the graphic to the windows clipboard,
select Copy to Clipboard from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-29
is the report file for test example 4.
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ER FFA_Test 4.rpt
File Edit Search Format

File: | MiHarrisonPublicHEC-SSP InstallFFA TestsiBulletind ThResults\FFA_Test 41FFA_Test_4.rpt

Bulletin 17E Frequency Analysis
10 May 2006 11:04 AM

—--— Input Data ---

Analysis Name: FFL Test 4

Dezcription: WRC Appendix 12, Example 4 - Zero flood years
Orestiwba Creek near Newman, Ci

WEC Appendix 12, Example 4 - Zero flood years

Orestimba Creek near Newman, Ci

Data Set Name: C(RESTIMBA CREEE-NEWMAN, CA-FLOW
D33 File Nawme: M:\Harrison\Public‘HEC-33P Install\FFA Tests\FFA Tests.dss
D53 Pathname: (OREITIMEL CREEE/NEWMAN, CA/FLOW/01janl300/IR-CENTURY//

Feport File Name: M:\Harrison\Fublic‘\HEC-55P Install’FFi Tests‘Bulletinl7bResults\FFA Test 4\F
WML File Name: MivHarrison\Public“\HEC-3%F Install‘\FFA Testa‘\Bulletinl7bResults\FFA Test 4VFFL

Skew Option: Use Reglonal 3kew
Fegional Skew: -0.3

FRegional 3kew M3E: 0.302

Found adopted skew to nearest tenth

Plotting Position Type: Weibull

Tpper Confidence Lewel: 0.05
Lower Confidence Lewel: 0.95

Found ordinate walues to 3 significant digics
Display ordinate values using 0 digits in fraction part of walue

--- End of Input Data ---

—-— Preliminary Results ---

Note: Adopted skew ecuals station skew and preliminary
frequency statistics are for the conditicnal frequency curwve
because of zero or nissing events.

<= Frequency Curwve >

OFESTIMEA CREEE-NEWMAN, CA-FLOT

| Cowmputed Expected |  Percent | Confidence Limits |
| Curwe Probability | Chance | 0.05 0.95

' mraTT oTae T e e mTATT T

1111 e

Figure B - 29. HEC-SSP Report File for Test Example 4.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis.
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Example 5: User-entered Confidence Limits and User-entered
Low Outlier Threshold

This test illustrates the use of user-entered confidence limits.
Probabilities of .01 and .99 were entered for the computed confidence
limit curves. This data set also includes two very low values, the
higher of which is just above the default low outlier threshold. This
example therefore also demonstrates the use of a user-entered low
outlier threshold set to be higher than both values.

The data for this example is from Kaskaskia River in Vandalia, lllinois.
The period of record used for this example is from 1908 to 1970. To
view the data from HEC-SSP, right-click on the data record labeled
“KASKASKIA RIVER-VANDALIA, IL-FLOW” in the study pane, then
select Tabulate. The data will appear as shown in Figure B-30.
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£ JKASKASKIA RIVER/VANDALIA, IL/FL... [=][B]K]
File Edit Yiew

WARDALLS, IL
Ordinate Date I Time F Loty

12 Jun 41 12:00 4,560
12Jul 42 12:00 13,600
18 May 43 12:00 52,200
24 Aprdd 12:00 31,000
10 Jun 45 12:00 21,500
04 May 46 12:00 13,000
10 Jun 47 12:00 12,300
28 Mar 43 12:00 19,000
16 Feh 49 12:00 25,000
04 Jan 50 12:00 51,300
29 Jun a1 12:00 31,000
15 Apr52 12:00 10,500
05 Mar53 12:00 5,680
19Apr54 12:00 a05
25 Apr5s 12:00 5,000
27 Feh 56 12:00 7,840
29 Jun 57 12:00 62,700
04 Aug 58 12:00 12,400
12 Feh 549 12:00 17,200
30 Jun B0 12:00 11,800
10AprE1 12:00 34,400
28 Mar 62 12:00 17,100
22 May B3 12:00 4,000
04 May 64 12:00 8,500
04 May 65 12:00 5,350
19 May 66 12:00 11,800
10 Dec A6 12:00 27,000
23 Dec A7 12:00 20,500
31 Jan B9 12:00 20,700f
16 Jun 70 12:00 30,000

Figure B - 30. HEC-SSP Tabulation of the Peak Flow Data for Kaskaskia River.

To plot the data for this example, right-click on the data record again,
then select Plot. A plot of the data will appear as shown in Figure B-
31.
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2 KASKASKIA RIVER-VANDALIA, IL-FLOW

S[=/ey

File Edit ‘iew
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Figure B - 31. HEC-SSP Plot of the Kaskaskia River Data.

A Bulletin 17B analysis set has been developed for each of the test
examples. To open the Bulletin 17B analysis editor for test example 5,
either double-click on the analysis labeled FFA Test 5 from the study
pane, or from the Analysis menu select open, then select FFA Test 5
from the list of available analyses. When FFA Test 5 is selected, the
Bulletin 17B analysis editor will appear as shown in Figure B-32.
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Z Bulletin 178 Editor -FFA Test 5

Marme: FFATests

Description: Exarnple using other confidence limits and a base peak discharge
Flowe Data Sett  [laSkKASKIA RIVER-VANDALLA, IL-FLOW

DSS File Mame: | paHarrisomPublictHEC-SSP InstallFFA TestsiFFA_Tests.dss

80| |=||B

Repaort File: WAHarrisomPublictHEC-S5P InstallFFA Tests\Bulletind 7hResults\FFA_Test SWWFA_Test S.rpt

General | Options | Results

Generalized Skew Plotting Position Confidence Limits
() Use Station Skew @ wWeibull (& and B = 0) ) Defaults {0.05, 0.95)
® Use Weighted Skew ) Median (& and B= 0.3) () User Entered Values
O Use Regional Skew © Hazen (A and B = 0.5) Upper Limit: 0.0L
Regional Skew: = O Other (Specify A, B) Lawver Limit: 0.0
Reg. Skew MSE: e Plotting position computed using
farmula
{(M-A)(n+1-A-B)
Expected Probahlity Curve Wihere:

m=rank, 1=largest
MN=Mumbher of Years
A B=Constants

() Compute Expected Prob.Curve

) Do Mat Campute Excpected Prah.

Compute ] [ Plot Curve l ’ View Repont ] [ Frint ] [ QK ” Apply H Cancel

Figure B - 32. Bulletin 17B Analysis Editor for Test Example 5.

Shown in Figure B-32 are the general settings that were used to
perform this frequency analysis. As shown, the Skew option was set
to use the Weighted Skew. To use the weighted skew option, the
user must enter a value for the Regional Skew and the Regional Skew
Mean Square Error (MSE). This selection requires the user to either
look up a value from the generalized skew map of the United States,
which is provided with Bulletin 17B, or develop a value from a regional
analysis of nearby gages. In this example a value of -0.4 was taken
from the generalized skew map of the U.S. from Bulletin 17B. Bulletin
17B suggests using a Regional Skew MSE of 0.302 whenever regional
skew values are taken from the map.

Also for this example, the Expected Probability Curve option was
selected to be computed in addition to the Log Pearson 11l computed
curve.

The default method of Weibull plotting positions was selected. The
default values for confidence limits (.05 and .95) were changed to 0.01
(1 percent chance exceedance) and 0.99 (99% chance exceedance).

Shown in Figure B-33 is the Bulletin 17B editor with the Options Tab
selected.
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Z Bulletin 178 Editor -FFA Test 5

Marme: FFATests
Description: Example using other confidence limits and a base peak discharge o
Flowy Data Set: kASKASKIA RIVER-WVANDALIA, IL-FLOW o
DSS File Name: | MAHarrisoniPublictHEC-S5P InstallFFA Tests\FFA_Tests.dss CJ
Report File: MAHarrisonPublictHEC-S5P InstallFFA Tests\Bulletin 7hResults\FFA_Test_5\FFA_Test_&.rpt ]
General| Qptions | Results
Low Qutlier Threshold Histaric Period Data Lser Specified Freguency Ordinates
Use Low Outlier Threshald [] Use Histaric Data [ Use values from Tahle below
Value 2000 Histaric Period Freguency in Percent
0z
Start Year. 05
End Year: 10
2.0
High Threshhold Flow: a.0
10,0
Historic Flood Peaks ggg
Watar Year Peak Flow a00
5 0.0
4950
95.0
g
Compute ] [ Plot Curve l ’ View Repont ] [ Frint ] [ QK l [ Apply ] [ Cancel

Figure B - 33. Bulletin 17B Editor with the Options Tab Shown for Test Example 5.

As shown in Figure B-33, the Low Outlier Threshold with an entered
value of 2000 was selected. In the initial computation with this data
(which the reader can reproduce by Computing without the “Use Low
Outlier Threshold” box checked), the default low outlier threshold was
1,253 cfs, just below the second lowest value of 1,270 cfs. A look at
the statistics and computed frequency curve from that run shows that
the 1,270 cfs value is well below the curve, and with a station skew of
-0.2 the frequency curve does not fit the upper data well. By choosing
to also censor the 1,270 cfs value with a threshold of 2000 cfs, the fit
is improved. None of the other available options such as Historic
Period Data and the option to override the default Frequency
Ordinates were selected for this test example.

Once all of the General and Optional settings are set or selected, the
user can press the Compute button to perform the computations. If
the data has been entered correctly, once the computations have been
completed a message window will pop up and say Compute
Completed. Close this window and then select the Results Tab from
the analysis window. The analysis window should look Figure B-34.
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2 Bulletin 17B Editor -FFA Test 5*

Narne: | FFATest 5 |
Description: | Example using other confidence limits and a base peak discharge ) |
Flow Data Sett  [KASKASKIA RIVER-YANDALIA, IL-FLOW v
DSS File Mame: | M:AHarrisonPubliciHEC-S5P InstallFFA Tests\FFA_Tests.dss ) |
Report File: | MAHartisonPUblictHEC-S5P InstallFFA Tests\Bulletin! 7ThResults\FFA_Test S\FFA_Test 5.t ) |
General | Options| Results
Freguency Curve for: KASKASKIA RIVER-VARDALIA, [L-FLOWY Systemn Statistics
Fercent Chance | Computed Curve Expected Prob. Confidence Limits Log Transfarm: Flow,
Exceedance Flow in cfs Flow in cfs Flow in cfs Statistic \alua
0.01 099 Mean 41163~
0.2 83,578 104,255 166,645 §3,404| [Standard Dev 0.2738
05 74,646 80,924 125,685 52,459 [Stafion Skew 0.3993
1.0 62,134 £6,129 99,806 44,890| |Regional Skew -0.4
2.0 51,009 53,421 78,206 37,072 | [Weighted Skew 01823 3
a0 38,175 39,265 54,743 29,511 Adonted Skew 0.2
10.0 29,690 30,214 40,351 23,638 Number of Events
20.0 22,067 22,264 28,398 18,0349
: : : : Event Mumb
50.0 12,801 12601 15474 10533] E"ent Urmier -
80.0 7 640 7 550 5,385 5,034 H!ShDgC ﬂ."e” s :
80.0 5313 5878 7405 4,374 ng O““_'ers 5
850 4808 4702 8,165 3407 Zg‘r"; oL: h:l?;iing :
8.0 3,310 3,165 4,460 2,153
: : : : Systematic Events B0
Histaric Period 0
Compute l l Flot Curve ] [ View Report ] ’ Print ] l Ok ] ’ Apply ] ’ Cancel ]

Figure B - 34. Bulletin 17B Editor with the Results Tab Selected for Test Example 5.

As shown in Figure B-34, the left table on the results tab contains the
following results:

Percent Chance Exceedance
Computed Curve (Log-Pearson Il results)
Expected Probability Curve

Confidence Limits (1% and 99% chance exceedance curves)

On the right-hand side of the results tab is a table of statistics for the
observed station data (mean, standard deviation, station skew) and
regional adjustment (regional skew, weighted skew, and adopted
skew). Also on the right-hand side of the results tab is a table
showing: the number of historic events used in the analysis; number
of high outliers found; number of low outliers; number of zero or
missing data years; number of systematic events in the gage record;
and the historic record length (only if historic data was entered).

With the user-defined low-outlier threshold of 2000 cfs, there are 2
low-outliers detected, and the reported statistics result from the
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software omitting those values and then using the Conditional
Probability Adjustment to recompute the resulting frequency curve and
statistics. The report file (described below) includes the preliminary
computation before removal of outliers and the default and user-
defined outlier thresholds, as well as the final frequency curve and
statistics.

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Curve button
at the bottom of the analysis window. A plot of the results for this test
example is shown in Figure B-35.

B2 Exceedance Probability for FFA Test 5
File Edit ‘iew

Exceedance Probability for FFA Test &

1000000
-

= 100000+
=
[
o

o
1000.04
o
100.0 T T T T T T T
0.9999 0.9900 0.9000 0.5000 01000 00100 0.0010

Frobahility

=} Observed BEvents Qifeibull plotting positions]) Computad Curve
------ Eepectad Probability Curve — — — 1 Percent Confidence Limit

— — — 8989 Percent Confidence Limit

Figure B - 35. HEC-SSP Plot of the Frequency Curve Results for Test Example 5.

The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data files you want to send to the clipboard and then
press the Control-C key sequence to send the data. To print the
graphical results, first bring up the graphical plot, then select Print
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from the File menu. To send the graphic to the windows clipboard,
select Copy to Clipboard from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-36
is the report file for test example 5.
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ER FFA_Test 5.rpt
File Edit Search Format

File: | MiHarrisonPublicHEC-SSP InstallFFA Tests\Bulletind ThResults\FFA_Test SIFFA_Test 5.t

Bulletin 17E Frequency Analysis
12 May 2006 11:04 AM

—--— Input Data ---

Analysis Name: FFAL Test 5
Dezcription: Example using other confidence limits and a base peak discharge
Kaskaskia Riwver at Vandalia, IL

Data Set Name: KASFASKIA RIVER-VANDALIA, IL-FLOW
D55 File Name: M:ivHarrison'\Public“HEC-33F Install‘\FFA Tests\FFA Teszts.dss
D35 Pathmame: (EASKASKIA RIVER/VANDALTIA, IL/FLOW/01janlS00/IR-CENTURY//

Feport File Name: M:\Harrison‘Public\HEC-35F Install\FFi Tests\Bulletinl7bResults\FFA Test 5\F
MML File Name: M:%Harrison'PublichHEC-33F Install)\FFi TestahBulletinl7VhResults'FFA Test 5\FFA_

Skew Option: Use Begional Skew
Regional 3kew: -0.4

Regional 2kew M3E: 0.302

Found adopted skew to nearest tenth

Plotting Position Type: Weibull

Upper Confidence Lewel: 0.01
Lower Confidence Lewel: 0.99
T=se Low Outlier Threshold

Low Outlier Threshold: 2000.0

Found ordinate walues to 3 significant digics
Display ordinate values using 0 digits in fraction part of walue

--- End of Input Data ---
—-— Preliminary Results ---

<< Skew Weighting =

Based on 60 ewents, mean-sdquare error of station skew = 0.1%9
Default or input mean-soquare error of regional skew = 0.302

<< Fregquency Curwve -
KASKASKIA RIVER-VANDALIA, IL-FLOW

1111 e

Figure B - 36. HEC-SSP Report File for Test Example 5.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis.
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Example 6: Incorporating Historic Data

This test demonstrates how to use historic information to improve a
flow frequency analysis. A historic flood peak of 15,000 cfs which
occurred in 1843 is included in the analysis. This value is the highest
known value up to the present time (1974 for this example), even
though the systematic record stopped in 1955.

The data for this example is from Ridley Creek in Moylan,
Pennsylvania. The period of record used for this example is from 1932
to 1955. To view the data from HEC-SSP, right-click on the data
record labeled “RIDLEY CREEK-MOYLAN, PA-FLOW?” in the study
pane, then select Tabulate. The data will appear as shown in Figure
B-37.

£ JRIDLEY CREEK/MOYLAN, PAsFLOWY... [2][B)X]
File  Edit Wiew

MY LAM, PA
Qrdinate Date § Time F Lo

IInits
Type

1 28 Mar 32
23 Aug 33
05 mMar 34
09 Jul 35
03 Jan 36
22 Feh 37
23 Jul 38
03 Feb 39
148 Mar 40
07 Feb 41
13 Aug 42
30 Dec 42
06 Jan 44
18 Sep 44
26 Dec 44
22 May a7
05 May 43
30 Cec 48
03 Aug a0
24 Mow al
11 Mar a2
22 Mowaz
14 Dec 53
18 Aug a5

Figure B - 37. HEC-SSP Tabulation of the Peak Flow Data for Ridley Creek.
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To plot the data for this example, right-click on the data record again,
then select Plot. A plot of the data will appear as shown in Figure B-
38.

B2 RIDLEY CREEK-MOYLAN, PA-FLOW

File Edit  Yiew
6,000
Q] i
5,000+
q
4,000+
o
£ 3,000 e
= o
[}
e
2,000+
o
o o b
_ o Tt o
1,000+, o se—r o
© o o o
o
0—T—7T—7T T T T T T T T T T T T T T T T T T T T 1
1934 1936 1938 1940 1942 1944 1946 1948 1950 1952 1954
1932 1934 1936 1938 1940 1942 1944 1946 1943 1950 1952 1954
=} MO LAM, PAFLOWY

Figure B - 38. HEC-SSP Plot of the Ridley Creek Data.

A Bulletin 17B analysis set has been developed for each of the test
examples. To open the Bulletin 17B analysis editor for test example 6,
either double-click on the analysis labeled FFA Test 6 from the study
pane, or from the Analysis menu select open, then select FFA Test 6
from the list of available analyses. When FFA Test 6 is selected, the
Bulletin 17B analysis editor will appear as shown in Figure B-39.
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£ Bulletin 17B Editor -FFA Test 6

Marre: FFATestd

Description: Example using Median plot positions, historic data, and period of knowledoge beyond lastyear of data
Flow Data Set. | RIDLEY CREEK-MOYLARN, PA-FLOWY

DES File Name: | MiHarrisonPubliciHEC-SSP Instal\FFA Tests\FFA_Tests.dss

8O = |

Report File: WAHarrisonPublictHEC-S5P InstallFFA Tests\Bulletin 7hResults\FFA_Test_BWFFA_Test_B.rpt

Cptions | Results

Generalized Skew Plotting Paosition Confidence Limits
(") Use Station Skew ) wyeibull (& and B =0 (=) Defaults (0.05, 0.95)
i = User Entered Values
® Use Weighted Skew ® Wedian (4 and B= 0.3) O
@ U o] Sl (") Hazen (& and B=0.5) Upper Lirmit:
Regianal Skew: 0.4 ) Other (Specify &, E) Lowver Limit;
Req. Skew MSE:; 0.30z Plotting position computed using
farmula
{m-A)in+1-A-B)
Expected Probablity Curve Wihere:

m=tank, 1=largest
() Compute Expected Prob. Curve M=Mumber of Years

O Do Mot Carnpute Excpected Prob. AB=Constants

Compute ] [ Plot Curve ] ’ Wiew Report ] l Print ] l [0]34 ” Apphy H Cancel

Figure B - 39. Bulletin 17B Analysis Editor for Test Example 6.

Shown in Figure B-39 are the general settings that were used to
perform this frequency analysis. As shown, the Skew option was set
to use the Weighted Skew. To use the weighted skew option, the
user must enter a value for the Regional Skew and the Regional Skew
Mean Square Error (MSE). This selection requires the user to either
look up a value from the generalized skew map of the United States,
which is provided with Bulletin 17B, or develop a value from a regional
analysis of nearby gages. In this example a value of 0.4 was taken
from the generalized skew map of the U.S. from Bulletin 17B. Bulletin
17B suggests using a Regional Skew MSE of 0.302 whenever regional
skew values are taken from the map.

Also for this example, the Expected Probability Curve option was
selected to be computed in addition to the Log Pearson Ill1 computed
curve.

The Median plotting position method was selected, as well as the
default Confidence Limits of 0.05 (5 percent chance exceedance)
and 0.95 (95% chance exceedance).

Shown in Figure B-40 is the Bulletin 17B editor with the Options Tab
selected.
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& Bulletin 17B Editor -FFA Test 6

Mame: FFATest b
Description: Example using Median plot positions, historic data, and period of knowledge hevond last yvear of data E]
Flow Data Set RIDLEY CREEK-MOYLAMN, PA-FLOW b’
DSS File Mame: | MiaHarrisonPublictHEC-S5P InstallFFA Tests'FFA_Tests dss [
Report File: MAaHarrisonPublictHEC-S5P InstallF FA Tests\Bulletin! 7ThResults\FFA_Test BIFFA_Test B.rpt [J
Results
Lowy Outlier Threshald Historic Period Data User Specified Frequency Ordinates
[ Use Low Qutlier Threshold Lze Historic Data [ Use values from Takble helow
Yalue Histaric Period Freguency in Percent
0.2
Start Year: 05
. 1.0
End Year:
1974 70
High Threshhold Flowe | 0. oo0 5.0
10.0
Historic Flood Peaks ;gg
Wyater Year Peak Flow BD.D
1643 150000~ 500
5.0
850
W
compute | | PiotCure | | viewReport | | Print | [ ok || msey || cancel

Figure B - 40. Bulletin 17B Analysis Editor with Options Tab Shown.

As shown in Figure B-40, the Historic Period Data option has been
selected to reflect a historical flood event of 15,000 cfs in 1843 and an
analysis period from 1843 to 1974. Historic Period Data is used to
account for historic flood events large enough to be relevant to the
analysis and not contained in the systematic data record. The
additional information provided by historic data can improve the Flood
Frequency Analysis, especially when the data collection period for a
given area is relatively short. Information for a Historic Flood Peak
has been entered to account for a peak flow of 15,000 cfs in the 1843
water year. The Historic Period Start Year has been left blank. By
default this value will be the earliest year found in the historic flood
peaks data or the systematic record. Therefore for this example, 1843
will automatically be used for the Start Year of the Historic Period. An
End Year of 1974 has been entered. The systematic record for the
gage ended in 1955, however when this analysis was performed in
1974, no other flood peaks of consequence had been observed
between 1955 and 1974. Therefore, 1974 is set as the End Year for
the historic period analysis.

Other features in this tab include using the Low Outlier Threshold
and the option to override the default Frequency Ordinates neither
of which are selected in this example.
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Once all of the General and Optional settings are set or selected, the
user can press the Compute button to perform the computations. If
the data has been entered correctly, once the computations have been
completed a message window will pop up and say Compute
Completed. Close this window and then select the Results Tab from
the analysis window. The analysis window should look Figure B-41.

£ Bulletin 178 Editor -FFA Test 6*

Narme: | FFATestB |
Description: | Example using Median plot positions, historic data, and period of khowledoge beyond (astyear of data L] |
Flow Data S8t |RIDLEY CREEK-MOYLAN, PA-FLOW v
D3S File Mame: | wAHarrisomPublictHEC-55P InstallFFA Tests\FFA_Tests.dss L] |
Report File: | wAHarrisomPublictHEC-S5P InstallFFA Tests\Bulletin1 ThResults\FFA_Test BFFA_Test B.rpt L] |
General Options| Results
Frequency Curve for: RIDLEY CREEK-MOYLAMN, PA-FLOWY System Statistics
Fercent Chance | Computed Curve | Expected Frob. Confidence Limits Log Transform: Flow,
Exceedance Flow in cfs Flow in cfs Flow in cfs Ctatistic walue
0.05 0.95 Mean 312
0z 17 f36 20,255 41993 10,242| |Standard Dev 0.2838
05 12 166 17,358 75872 7,652| |Station Skew 1.0783
10 9,104 11,826 17748 5,845| |Regional Skew 0.4
2.0 6,744 8,115 12,039 4,633| |iMeighted Skew 0.5801 =
50 4,441 4,922 7.048 3,256 LAdonted Skew 0.4
10.0 3,162 3,360 4,596 2,427 Murnber of Events
20.0 2,179 2,242 2,918 1,733
50.0 1,187 1,197 1,483 48| L Eveni Hurnier ]
800 754 744 953 557 H!Shmc'f “_"E” E E
0.0 623 BOE 800 442 ng O”ﬂ_"”s =
95.0 545 526 710 e Zz‘r"; ol: n:1ligsrssing =
99.0 446 473 597 291
Systematic Events 24
Histaric Period 132
Compute l [ Plot Curve ] [ View Report l ’ Frint ] (o134 ] ’ Apply ] ’ Cancel ]

Figure B - 41. Bulletin 17B Editor with the Results Tab Selected for Test Example 6.

As shown in Figure B-41, the left table on the results tab contains the
following results:

Percent Chance Exceedance
Computed Curve (Log-Pearson Il results)
Expected Probability Curve

Confidence Limits (5% and 95% chance exceedance curves)

On the right-hand side of the results tab is a table of statistics for the
observed station data (mean, standard deviation, station skew) and
regional adjustment (regional skew, weighted skew, and adopted
skew). Also on the right-hand side of the results tab is a table
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showing: the number of historic events used in the analysis; number
of high outliers found; number of low outliers; number of zero or
missing data years; number of systematic events in the gage record;
and the historic record length (if historic data was entered).

This example reports one historical flood event, and a historical period
of 132 years, between 1843 and 1974. The reported statistics reflect
the use of the historical data adjustment outlined in Bulletin 17B
Appendix 6. The report file (described below) shows the initial
computation of the statistics and frequency curve before the historical
data was used, and the resulting statistics and frequency curve after
the historical data is taken into account.

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Curve button
at the bottom of the analysis window. A plot of the results for this test
example is shown in Figure B-42.

B2 Exceedance Probability for FFA Test 6

File Edit  iew
Exceedance Probability for FFA Test B
100000.0

10000.0+
&
=
o
[

1000.0+
100.0 T T T T T T T
0.99499 0.9900 0.9000 0.5000 01000 0.0100 0.0010
Frobahility
=} Observed Events (hedian plotting positions?) Computad Curve

------ Eepectad Probability Curve — — — & Percent Confidence Limit
— — — 95 Percent Confidence Limit

Figure B - 42. HEC-SSP Plot of the Frequency Curve Results for Test Example 6.

The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
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the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data files you want to send to the clipboard and then
press the Control-C key sequence to send the data. To print the
graphical results, first bring up the graphical plot, then select Print
from the File menu. To send the graphic to the windows clipboard,
select Copy to Clipboard from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-43
is the report file for test example 6.
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ER FFA_Test 6.rpt
File Edit Search Format

File: | MiHarrisonPublicHEC-S8P InstallFFA TestsiBulletind ThResults\FFA_Test BIFFA_Test_B.rpt

Bulletin 17E Frequency Analysis
15 May 2006 08:59 AM

—--— Input Data ---

Analysis Name: FFAL Test 6

Dezcription: Example using Median plot positions, historic data, and period of knowledge beyon
Fidley Creek at Moylan, Pi

Exanple using Median plot positions, historic data, and period of knowledge beyond last year o
Ridley Creek at Mowylan, Pi

Exanple using Median plot positions, historic data, and period of knowledge beyond last year o
Ridley Creek at Mowvlan, Pi

Data Set Name: RIDLEY CREEE-MOYLAN, PA-FLOW
D35 File Name: M:ZHarrison'PublichHEC-33F Install)\FFi Testa“FFA Tests.dszs
D55 Pathmame: /RIDLEY CREEE/MOYLAN, PA/FLOW/01janlS900/IR-CENTURY//

Feport File Name: M:‘\Harrizson%Fublic\HEC-33F Install‘\FFi Teszts\Bulletinl7hResults\FFi Teat 6%4F
VML File Nawme: M:‘HarrisonhPublic‘HEC-33F Install\FFA Tests‘\Bulletinl7hResults\FFA Test 64FFA

Skew Option: Use Reglional 3kew
Fegional Skew: 0.4

Fegional Skew MSE: 0.302

Round adopted skew to nearest tenth

Plotting Position Type: Median

Tpper Confidence Lewel: 0.05
Lower Confidence Lewel: 0.95
Use High Outlier Threshold

High Outlier Threshold: 0.0

T=se Historic Data

Historic Period Start Year: ---
Historic Period End Year: 1974
Year: 1543 Walue: 15,000

Rournd ordinate walues to 3 significant digits
Dizplay ordinate wvalues using 0 digits in fraction part of walue

--— End of Input Data ---

—-— Preliminary Results ---

<< Plotting Positions »» oy

TTTLT MY ATTTTT WATTT AAT oA TT ATT

< >

11,11 ' 11

Figure B - 43. HEC-SSP Report File for Test Example 6.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis
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APPENDIX C

Customizing Plots

The graphic customizing capabilities within HEC-SSP are very powerful,
but are also somewhat complex to use. The software used in
developing the plots in HEC-SSP is the same code that was used for
developing graphics in HEC-DSSVue and several other HEC software
programs. This appendix documents how to customize plots in a
generic manner. The example plots in this section are from HEC-
DSSVue, not HEC-SSP. Figure C-1 shows a sample plot illustrating
raw and revised data for stage and flow at a location called Beech
Creek Station.

)0 e gl | //BEECH CREEK STA/FLOW-REG-INST/01DEC1993/IR-MONTH/DCP-RAW/
Ment) Rar =» File  Edit View

Paointer Tonl =9 EI
4000

Zoom Tool ¥ | &) 3SDD-L‘&&&
' i,
. 3000+ LW
£ 2500—%
2000+ g. :
16004

1000 ‘ﬂﬂ%
500 w

0

104
10.0+
8.5
8.0
8.5
8.0
.57
7.0
B.5

Fleow [t

Stage (L)

I T 1T T T 7T T 7T 17T T 1T T T T 17T T T T T T T T T T T T T T T1
12348567 8 9101112314151 161718192021 222324 2626272828303
Dec1983

—"— BEECH CREEK 5TA DCP-RAW FLOW-REG--INST % BEECH CREEK 5TA DCP-REW FLOW-REG--INST
— BEECH CREEK STA DCP-RAW STAGE-INST — BEECH CREEK $TADCP-REW STAGE-INST

Figure C-1. Plot Window

C-1



Appendix C — Customizing Plots

With the Pointer Tool il you can access shortcut menus that allow
you to customize features of your plots using the plot window’s editing
tools. The following sections discuss these tools in detail. The Zoom

Tool BI allows you to view data closely at a specific time. To zoom

in, select the Zoom Tool then “draw” a rectangle around the section of
the plot you wish to enlarge. To zoom out, right-click anywhere in the
display area using the Zoom Tool.

If you wish to keep the plot window on top of your desktop so you can
view it while working in other windows, you can select Always on Top
from the View menu. A check mark indicates this option is active.

Customizing Plots: Overview

Plot properties editors allow you to configure default properties for
plots as well as customize individual plots. Figure C-2 shows the
features of plots you can configure.

"~|#/BEECH CREEK STA/FLOW-REG--INST/01DEC1993/IR-MONTH/DCP-RAW/

File Edit Wiew

Title _|—_r>
4000
Panel _g 2500
Background 30004
Color g 25001
(&)
Curve/Line 20007 >
& 1500
L 1000
Marker oAl
0
Spacer —
P 10.%
10.0
9.5
Callout Callout
5.0
Viewport s >
%‘ 8.0
Label —» 5 754
MR E
G.5 T T 1

. T T T T T T 1 T T T — L —— T
Axis 4—} 12345678 910111213 14151617 18192021 2223242526827 23293031

Legend —»

Dec1993

—"— HBEECH CREEK $TADCP-RAN FLOW-REG--IN5T
—  HBEECH CREEK STA DOCP-RAW STAGE--INST

—+— BEECH CREEK $TADCP-REW FLOW-REG--INST

Figure C-2 Configurable Features of Plots
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Title: Optionally, you can add a title to the plot display.

Panel Background Color: You can specify the background color of
the plot window (light grey is the default).

Curve/Line Properties: You can choose the line and point styles,
add labels, and specify symbols to indicate quality.

Marker: You can add markers on the X and Y axes and customize the
appearance of these markers.

Spacer: You can specify the distance between viewports, between a
viewport and the legend, and the width of side margins.

Callout: You can add descriptive callouts at specific points along a
line.

Viewport: You can customize the border around the viewport, the
background color and pattern, and the appearance of gridlines. You
can also specify the number, size, and content of viewports.

Label: You can add borders and backgrounds to axis and legend
labels.

AXis: You can specify either a linear or log axis type, specify the axis
scale, and customize tic marks.

Legend: You can add titles to the plot legend and specify whether the
legend appears below or to the right of the plot.

Using Plot Editors

Several different editing interfaces allow you to either set defaults for
all plots or specify properties of individual plots. Figure C-3 shows
three examples: the Default Plot Properties Editor, the Plot Properties
Editor, and the Viewport Properties Editor.
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il Default Plot Properties [ <]
V\EWDME' Tmel Grids' Lahels' Axis' Markerunes' Legend' Misc. |

Border Background

" None * None

& Custom " Custom

Color: ﬁ hlack J 1| 2/AXEMANN(P)/PRECIP--INST/D1NDY1993/IR-MONTH/DCP-REY/ Properties [ <]
Style: |: v Se\ect\newpm‘t i b
Weight = Pattems | Tnle| Gnulmesl Axls' CUNES' Markeeres' Legemj' Misc. |

Border Background

 Mone £ None
& Custom £ Custom
Sample Golor, ﬁmack '|Edit Viewport Properties <]
‘ stle: —— Faﬂernsél Gridines |
wieight: —— Barder Backaround
" None & None
= Custom £ Custom
color. | viack - | E
e e F— [ —

Weight: |: -

Sample

QK I Apply Cancel

Figure C-3. Examples of Plot Properties Editors

As Figure C-3 illustrates, the editors can look almost identical to each
other. Therefore, it is necessary for you to understand what the
editors do and how to access the correct editor for your purpose.

Setting Defaults vs. Customizing Individual Plots

Plot editors and tools fall into two categories in terms of function:
either they allow you to specify defaults for all plots you create, or
they allow you to customize individual plots.

Across these two functional categories, the plot editors and tools either
allow you to edit a variety of plot properties, or they can be specialized
editors that allow you to edit a single property.

To configure the default appearance of all plots, you need to use the
Default Plot Properties Editor and Default Line Style Options
Editor. All settings you specify in these editors will apply to all new
plots you open. You can access these editors only from the Edit menu
of plots.

To customize individual plots, you can use the Plot Properties Editor
and the Configure Plot Editor, both accessed from the Edit menu of
a plot window. Also, using right-click shortcut menus, you can access
specialized editors for individual plot features. The Viewport
Properties Editor is an example of a specialized editor.
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Additionally, once you have customized an individual plot, you can
export its settings as a Template that you can apply to other plots.
To create a template based upon a plot, you will use the Export
Properties option in the File menu of the plot window.

Likewise, you can import Templates to apply previously defined
properties to an individual plot. To apply a template to a new plot, you
will use the Import Properties option in the File menu of the new
plot window.

Accessing Editors

You can access properties editors from shortcut menus (Figure C-4)
and from the Edit menu in the plot window (Figure C-5).

I . .
] G2d Label Edit “iew
Plot Properties ...

Configure Plot Lavout...
Default Line Styles...

Default Plot Froperies...

Figure C-4. Shortcut Menu
Figure C-5. Edit Menu

You will use these menus according to whether you are defining
properties for an individual plot or setting default properties for all
plots you create.

Use shortcut menus to edit specific components of an individual plot.
For example, if you want to edit axis label properties on a plot, right-
click on the axis label to access the shortcut menu for the label (Figure
C-4), then select the Edit Properties command for the label.

Use the Edit menu of a plot window to access the Plot Properties
Editor, Default Line Style Options Editor, Default Plot Properties
Editor, and Configure Plot Editor. These editors, discussed in
Section below, allow you to edit a variety of plot properties.
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Recognizing Plot Editors and Tools

Following is an overview of the editing tools that allow you to
customize plots. Later sections provide more detailed instructions on
editing specific plot properties using these tools.

Plot Properties Editor

The Plot Properties Editor (Figure C-6) is accessed from the Edit
menu of a plot, and allows you to configure multiple display properties
of an individual plot, including the Curves, Axis, the plot Title,
Gridlines, border and background Patterns of the viewport, Marker
Lines, Legend, and properties of the plot window panel.

* | IBEECH CREEK STA/FLOW-REG--INST/O1DEC1993/IR-MONTH/DCP. .. @

Select Wiewpor: _
Curves | Axis | Tite Gridlines l Patterms | | Legend | misc. |
Major ¥ Grid Major ™ Grid
" Mone " Mone
f* Custom f* Custom
Color. | |lightaray = | Color: | light aray |
Style: | =] Style: | =]
Wieight: | = Weight: | =]
Minor ¥ Grid Minor ™ Grid
f* Mone = Mone
" Custom " Custam
L | = L 1 =
| [~ | I~
| I-] | I-
Ok | Cancel

Figure C-6. Plot Properties Editor

When you customize properties of a plot using the Plot Properties
Editor, your changes apply only to that individual plot unless you
export the plot's properties.
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To access the Plot Properties Editor, from the Edit menu, choose Plot

Properties.

Individual Plot Property Editors

When you want to edit a specific property of a plot without launching
the Plot Properties Editor, you can use individual plot property editors
instead. These individual plot property editors correspond to the tabs

of the Plot Properties Editor.

To access an individual plot property editor, right-click on the element
you want to edit, then select Edit Properties from the shortcut menu.

For example, if you right-click inside the
gridded plot area, called the viewport, you
will see the Viewport shortcut menu (Figure
C-7). When you choose Edit Properties, the
Viewport Properties Editor will open (Figure
C-8).

The Viewport Properties Editor lets you
edit only properties associated with the
viewport, using the same Patterns and

Wiewport
Edit Propedies
Add Marker [

s

Figure C-7.
Viewport Shortcut
Menu

Gridlines tabs as appear in the Plot Properties Editor.

| Edit Viewport Properties E3

....... atterns | oridiines |
Border Background
" Maone ' Mone
¥ Custom " Custom

Color: ﬁ hlack vl
Stle: |—— =
Weight [——— =

Sample

 —

[o]34 | Apply

Cancel

Figure C-8. Viewport Properties Editor

Other individual properties editors are the Title Properties Editor,
AXxis Properties Editor, Curve Properties Editor, Label Properties
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Editor, Marker Properties Editor, Legend Properties Editor, and
the Spacer Properties Editor.

The only plot property you cannot edit using an individual property
editor is the color of the plot window panel.

Configure Plot Editor

The Configure Plot Editor (Figure C-9) is accessed from the Edit
menu of a plot and allows you to customize the layout of an individual
plot. You can add and remove axes and add, remove, arrange the
order of, and set the weight of viewports in the plot window.

"’|Configure Plot E3
Plot Edit

Selected Data Sets

ol viewport (1,1) (50%)
= 3t Left ¥ Awis(cfs)
- BEECH CREEK STA DCP-RAW FLOW-REG-INST
“eeng” BEECH CREEK §TA DCP-REV FLOWEREG-INST
ol viewport (2,1) (50%)
B 3t Left v fuisif)
~-ns” BEECH CREEK STA DCP-RAWN STAGE-INST
“ng” BEECH CREEK STA DCP-REV STAGE--INST

[«

8154 I Cancel

Figure C-9. Configure Plot Editor

When you customize the layout of a plot using the Configure Plot
Editor, your changes apply only to that individual plot unless you
export the plot’s properties.

To access the Configure Plot Editor, from the Edit menu, click
Configure Plot Layout.
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Default Line Style Options Editor

With the Default Line Style Options Editor (Figure C-10), you can
specify the default line and fill styles, as well as labels, used across all
plots for specific parameters.

~ | Default Line Style Options

File
Line Styles Line ] Lahel | Defaults
Line Line
Marme Parameter | Type | MNumhb..| LinefFill ® [ame
Elev Bev izl g coor. | dargreen ] e
Elev Eley ALL v £} Style: I——L| r‘
Eley Eley ALL ¥ 4 Weight: I_—L| r‘
Eley Eley ALL W 5 |—j
Elev Elev ALL ¥ B Fill. & Mone ¢ Below  Above ~
Elev Elev ALL ¥ 7 r‘
'

Elev Elev ALL ¥ 8 — -—_|
Elev-Zone Eley ALL ¥ 1| —r—e—em
Elev-Zone Eley ALL W pr] TR Type:  Stepped & Linear
Elev-Zone Elev ALL v | —r————— [ Interpolate hetween missing values i
Elev-Zone Elev ALL ¥ e — Missing Yalue Symbols
Elev-Zone Elev AL v ] & MNane
Flomy Flovwy ALL ¥ 1| ——— " Custam
Flomy Flovwy ALL W 2

L]
Flow Flow ALL ¥ 3 ﬁ
Flow Flow AL v 4 o B
Flaw Flow AL v 5| — 4‘
Flomy Flovwy ALL v 4 —ﬂ
Opened CADocuments and Settings\Charley CEYWRC-HE CwdefauliLineStyles . config Modified

Figure C-10. Default Line Style Options Editor

To access the Default Line Style Options Editor, from the Edit menu,
choose Default Line Styles.
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Default Plot Properties Editor

The Default Plot Properties Editor (Figure C-11) allows you to
configure the default display properties of all plots you create.
Properties you can configure include the border and background of the
Viewport, the Title, Grid lines, Labels, Axis, Marker Lines, Legend, and
miscellaneous properties of the plot window panel.

" | Default Plot Properties

le TitIeI Gridsl Labelsl A}{isl MarkerLinesI Legendl Misc.l

Border Background

= Mone & Mone

& Custom  Custom
Color: | v'ack =] | white =
Btyle: |——— | { =
Weight: ——— |

Sample

Ok I Apply Cancel

Figure C-11. Default Plot Properties Editor

When you customize plot properties using the Default Plot Properties
Editor, your changes apply to all plots you create.

To access the Default Plot Properties Editor, from the Edit menu, click
Default Plot Properties.
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Customizing Plot Titles

You can add titles to individual plots and configure default properties
for all plot titles.

To add or edit a title on an individual plot, you can either:

e From the Edit menu, choose Plot Properties. When the Plot
Properties Editor opens, select the Title tab.

Or

e Right-click in the blank area
above the plot (below the
menu bar) with the Pointer

EHEIFI"IE|E - =

Edit Froperti

Tool k , and then select Edit
Properties from the shortcut
menu (Figure C-12). The Title
Properties Editor will open.

Figure C-12. Shortcut
Menu--Title Properties

To specify the appearance of titles for all of your plots, from the Edit
menu, click Default Plot Properties, then select the Title tab of the
Default Plot Properties editor.

Whether you are using the Plot Properties Editor, the specialized Title
Properties Editor, or the Default Plot Properties Editor, the worksheet
for editing plot title properties is the same.

Figure C-13 shows the Title Properties Editor. This editor contains the
same fields as the Title tab of the Plot Properties Editor and the Default
Plot Properties Editor.
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"|Edit Title Properties
" MNone
& Custom
Title Border
Title: Exauple Plot £ Mane
& Custom
Colar: ﬁhlue vl
Style: ——— |
Weight: ——— |
(AIEITTIEE |Center = Background
—_— = i
=[] e
Sample
sample T -
[0]34 I Apply | Cancel |

Figure C-13. Edit Title Properties

To specify a title for the plot, select Custom. In the Title panel, type
the title you want in the Title box. From the Alignment list, select the
alignment for the plot title. Your choices are Center, Left, or Right.
From the Size list, select the text size for the title. The Sample box
provides a preview of your plot title. The Border group allows you to
add a border around the title. You can specify the Color, line Style,
and line Weight. The Background group lets you add a background
Color and/or Pattern behind your plot title. Click Apply to save your
changes and continue adjusting the appearance of the title. Click OK
when you are finished.

Customizing Curves

You can customize line and point styles, add labels, and specify
symbols to indicate data quality in your plots. Additionally, you can
specify the parameter-based default curve styles used across all plots.

There are three different ways to edit plot curves, depending on
whether you wish to customize one or more curves in an individual
plot or specify defaults for all plots.
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Customizing Curves in Individual Plots

To customize all curves in an individual plot, from the Edit menu,
choose Plot Properties. When the Plot Properties Editor opens,
select the Curves tab.

To customize a specific Tk (¢
curve in an individual SAYERS ALT IMFLOW FLOW-UNREG—INST
plot, right-click on the line Edit Praperties
or curve you wish to edit Add Callout

. . Hide Callout
with the Pointer Tool Ll e el

. Clear Callouts

then select Edit -
Properties from the
shortcut menu (Figure C- Figure C-14. Shortcut Menu--Curve
14). The Edit Curve Properties
Properties Editor will
open.

The Curves tab of the Plot Properties Editor and the Edit Curve
Properties Editor are nearly identical with two exceptions:

First, at the top of the Curves tab of the Plot Properties Editor, there is
a list of all curves contained in the plot. In contrast, when you open
the Edit Curve Properties Editor, it deals only with the curve you
selected when you launched the editor; therefore, there is no list of
curves.

Second, the Curves tab of the Plot Properties Editor has a Remove Line
button, whereas the Edit Curve Properties Editor does not.

Despite these differences, both the Edit Curve Properties Editor and
the Curves tab of the Plot Properties Editor allow you to edit Style,
Label, and Quality Symbols. (You can edit Quality Symbols only if the
plot has quality set for its data.)

Specifying Parameter-Based Default Curve Styles

To specify parameter-based default curve styles for all of your plots,
from the Edit menu, click Default Line Styles. The Default Line Styles
Options Editor will open (Figure C-10).

The Default Line Styles Options Editor gives you a way to edit line
styles from the Line Styles box (Figure C-15). You can specify the
default, parameter-based curve styles used for all plots.
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Line Shiles
Line
Marme Fararmeter Type Humhber LinefFill
Eley Elev ALL hd 3| —— ﬂ
Eley Elev ALL hd 4| —
Eley Elev ALL hd 5
Elev-Zane Eley ALL hd 1| —e—
Elev-Fone Elew ALL v _—
Elev-Fone Elew ALL v 3 o
Elew-Zone Elev ALL hd I ——————
Floe Flowe ALL hd 1| ——
Floe Flowe ALL hd 2| ——— ﬂ

Figure C-15. Default Line Style Options Editor: Detail of Line
Styles Box

The Line Styles box displays typical data types with default line and fill
styles predefined.

You can edit all of these fields, change default line and fill styles for
existing types, and add new data types to the list. At this time, there
is no delete option.

Name and Parameter

To edit an existing name or parameter, highlight it, and then enter the
new name or parameter. The name corresponds to the “C” part of
HEC-DSS pathnames. The parameter associates data sets to be
plotted in the same viewport. For example, FLOW-IN and FLOW-OUT
are different “C” parts, but both are FLOW data sets and are to be
plotted in the same viewport.

Type
To change the data type associated with a Name and Parameter, click
the down-arrow and select from the list.

Line Number
The Line Number column indicates the number of lines associated with
a data type. See Adding New Data Styles below.

Line/Fill

The Line/Fill property determines how curves associated with a
particular name/parameter/type combination will appear in all plots.
To specify the Line/Fill, select the row, and then customize the Line
and Point properties.
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Adding New Data Styles
To add a new data type:

From the File menu of the Default Line Style Options Editor,
choose New. The New Data Type dialog box will open (Figure C-16).

Select a parameter from the
Parameter list.

Enter a name in the Name box.

From the Type list, select the
data type.

In the Number of Lines box,
enter the number of curves you
want to add for this new data

type.

If you want to reverse the Y-
axis, select Y Axis Reversed.

Click OK to close the dialog box.

Il Hew Data Type

Parameter: %
MName: |
Type: [

=l

Mumber of Lines: |

[ Axis Reversed

Ok

cancel |

Figure C-16. New Data Type

Dialog Box

The Line Styles box will now display the new data type you have
added, repeated as many times as you specified in the Number of
Lines box (reflected in the Line Number column). You can customize
the new data types as described above.

To save your changes, from the File menu, click Save. To close the
Default Line Styles Options Editor, from the File menu, click Close.
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Specifying Line and Point Styles of Curves

Figure C-17 shows the curve Line and Point Style worksheet. This
worksheet is available from the Curves tabs of the Edit Curve
Properties Editor, the Plot Properties Editor, and the Default Line
Styles Options Editor.

| Edit Curve Properties @

Style | Label| Guality Symbals

Line Paint
) Mone ) Mone
® Custam ® Custam
Color. [ EIE v Style: L d v
Style: — v Line Color: | e v
Weight ~——— v Fill Color: | bue v
Size: . i‘
Fill: & None O Below O Above ~
e ) Automatic Symbol Drawmgf
- () Draw Syrbols an Data Paints

Type: () Stepped (3 Linear

[ Interpolate for missing values

Missing Value Symbals

() Custam

<
.
- Sample

I Ok H Apply H Cancel ]

Figure C-17. Curve Line and Point Style Editing
Interface

The Style tab has three main groups, Line, Point, and Missing Value
Symbols which allow you to customize line and point styles, and a
symbol that can be shown for missing values. Beneath the Point
group, the Sample box provides a preview of the way your line and
point choices will look.

To define line styles for curves:

1. In the Line group, click Custom.

2. Select the color, style, and weight you want for the line.
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3. You can display lines with fill above or below, or without fill.
Figure C-18 shows a plot with line fill below, whereas Figure C-
19 shows the same plot without line fill.

4. Select if you want the curve drawn in a stair-stepped style, or
linear with a line drawn directly between each point.

5. Select if you want a line drawn to interpolate where there are
missing values.

Figure C-18. Plot with Line Figure C-19. Plot without
Fill Line Fill

To define point styles for curves:
1. In the Point group, click Custom.

2. Choose the Style, Line Color, and Fill
Color you want. The Line Color is
the “border” around the point
symbol, whereas the Fill Color is the
color inside the point symbol.

Figure C-20 shows an example of a
dark line color and a light fill color.

3. In the Size box, specify the size of
the point (in pixels) either by
selecting a size from the list or by
typing in a number from 1-45.

Figure C-20 Example
Line and Fill Colors

4. Automatic Symbol Drawing allows the plot to compute how to
draw the points so they do not overlap. As you zoom in the plot
will draw more points because you are increasing the distance
between points. This will continue until all points on the curve
are drawn.

5. Draw Symbols on Data Points allows you to specify how to draw
the points so they don’t overlap. If you set the Skip box to one
(1), then it will draw one point, skip the next, then draw the
third, etc. The Offset box allows you to say how many points
on the curve to initially skip before drawing points.
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To define missing value symbols for curves:
1. In the Missing Value Symbol group, click Custom.

2. Choose the Style, Line Color, and Fill Color you want. The Line
Color is the “border” around the point symbol, whereas the Fill
Color is the color inside the point symbol. Figure 5.20 shows
an example of a dark line color and a light fill color.

3. In the Size box, specify the size of the point (in pixels) either
by selecting a size from the list or by typing in a number from
1-45.

4. This will place the selected symbol on each missing value.

Customizing Curve Labels

Figure C-21 shows the curve Label worksheet, available from the
Curves tabs of the Edit Curve Properties Editor, the Plot Properties
Editor, and the Default Line Styles Options Editor. This worksheet
allows you to customize curve labels.

Line Label| Defaults |

Label
i Mane
e Cystam

Label Text: |
Alighment; ILEﬂ ;l
Fosition: |Ah|:n.fe ;l

Sample
Sample Text

Figure C-21. Curve Label Editing Interface
To customize curve labels:
1. Select Custom.

2. Enter the text you want to appear in the curve label in the
Label Text box.
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3. In the Alignment list, click Left, Center, or Right to select the
alignment of the curve label.

4. To set the position of the label, from the Position list, click
Above, Center, or Below.

The Sample box provides a preview of the way your labels will look.

Customizing Curve Quality Symbols

Figure C-22 shows the curve Quality Symbols worksheet, available
from the Curves tabs of the Edit Curve Properties Editor, the Plot
Properties Editor, and the Default Line Styles Options Editor. This
worksheet allows you to customize curves for plots that have quality
set for their data.

" Edit Curve Properties @

Siyle Labell Quality Symbols |

) Mane
() Custom
Walid Queastionahle
Style: Style:

Size; 5 %‘ Size: 5 %{

Rejected Mizsing

Style: Style:

Siza: g %| Size: 5 %{

ok | mey J[ cance |

Figure C-22. Curve Quality Symbols Editing Interface
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To customize quality symbols:
1. Choose Custom.

2. Select a symbol Style, Line Color, Fill Color, and Size for each
quality of data.

Customizing Viewport Properties

Viewports are the gridded areas in the plot window that contain plot
curves. You can customize the border around the viewport, the
background color and pattern, and the appearance of gridlines.

Customizing Viewport Borders and Background

To customize the borders and backgrounds of viewports in an
individual plot, you can either:

From the Edit menu, click Plot Properties. When the Plot Properties
Editor opens, select the Patterns tab.

Or

Right-click in a blank area inside the

Wiewport

viewport with the Pointer Tool il and
then select Edit Properties from the
shortcut menu (Figure C-23). When the
Viewport Properties Editor opens, select
the Patterns tab.

Add Marker ]

Figure C-23. Shortcut
Menu--Viewport

To specify the default border and Properties

background of viewports for all of your
plots, from the Edit menu, click Default Plot Properties. When the
Default Plot Properties Editor opens, choose the Viewport tab.

Figure C-24 shows the Edit Viewport Properties Editor with the
Patterns tab selected. This worksheet, accessed from the shortcut
menu, contains the same items as the Patterns tab of the Plot
Properties Editor and the Viewport tab of the Default Plot Properties
Editor.

C-20



Appendix C — Customizing Plots

' 1| Gridlines |
Border Background
" Mone " Mone
& Custom = Custom
coor e <]  pT—
e —— o [ p—

Weight ——— =]

Sample

0] 4 I Apply Cancel

Figure C-24. Viewport Properties Editor--
Patterns Tab

The Patterns (or Viewport) tab has two main groups, Border and
Background, which allow you to customize border and background of
the viewport, respectively. Beneath the Border group, the Sample box
provides a preview of the way the viewport border and background wiill
look.

1. Select Custom in the Border group and choose the Color, Style,
and Weight for the border you want to appear around the plot
viewport.

2. Select Custom in the Background group and choose the Color
and Pattern you want for the background.

Click Apply to save your changes and continue adjusting the

appearance of the border and background. Click OK when you are
finished.

Customizing Viewport Gridlines

To customize gridlines of viewports in an individual plot, you can
either:

From the Edit menu, click Plot Properties. When the Plot Properties
Editor opens, select the Gridlines tab.

Or
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Right-click in a blank area inside the

viewport with the Pointer Tool il and then
select Edit Properties from the shortcut

Yiewwport

menu (Figure C-25). When the Viewport Add Marker b
Properties Editor opens, select the Gridlines
tab.

Figure C-25.
To specify viewport gridlines for all of your Shortcut Menu--
plots, from the Edit menu, select Default Viewport Properties

Plot Properties. When the Default Plot
Properties Editor opens, choose the Grids tab.

Figure C- shows the Viewport Properties Editor with the Gridlines tab
selected. This worksheet, accessed from the shortcut menu, contains
the same items as the Gridlines tab of the Plot Properties Editor and
the Grids tab of the Default Plot Properties Editor.

By default, the plot viewport displays gridlines only for the Major X
Grid and Major Y Grid. The default color is light gray. To change the
appearance of Major X and Y gridlines, select Custom and make your
selections for Color, Style, and Weight.

By default, the Minor X Grid and Minor Y Grid are set to None and do
not display in the plot viewport. If you want to display gridlines for the
Minor X Grid and Minor Y Grid, select Custom and make your
selections for Color, Style, and Weight.

Click Apply to view your changes without closing the editor. Click OK
when you are finished.
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Patterns E

rMajor X Grid rMajory Grid

" None " None

&+ Custom &+ Custom
Color: | light aray = | Color: | light aray = |
Style: | =] Style: | =]
Wieight: | =] Wieight: | =]

rhinor = Grid rhinor Grid

* None * None

" Custom " Custom
Golor: | light gray | Calar: | light aray |
Styler | = Styler | =
ifeight: | = ifeight: | =

[o]54 I Apply | Cancel |

Figure C-26. Viewport Properties Editor--
Gridlines Tab

Adding and Customizing Marker Lines

You can add marker lines on your plot’s X and Y axes and customize
the appearance of these markers.

Adding Markers
To add a marker:

Right-click on the location in the plot where you want the marker to
appear.
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From the Viewport shortcut menu
(Figure C-27), point to Add Viewpart |
Marker, and then click either On ; .

. . Edit P t
X-Axis or On Y-AXxis. EALECELE |

Add Marker Cin H-Axis
. . R, T
The marker will now appear in the & " O -Ais

plot. e

Figure C-27. Shortcut Menu:

Add Marker
Deleting Markers
To delete a marker line in a plot, right click Marker Line
on it with the Pointer Tool k , and then - Edit Properties
click Delete from the Marker Line shortcut Dielete
menu (Figure C-28). oy

Figure C-28. Shortcut
Menu—Marker Line
Properties

Customizing Markers

To edit the properties of a marker in an individual plot, you can
either:

From the Edit menu, click Plot Properties. When the Plot Properties
Editor opens, select the Marker tab. This worksheet is available only if
a marker exists in the plot. Choose the marker you want to edit from

the Marker Lines list.

Or

With the Pointer Tool il right-click on the marker you want to edit.
From the Marker Line shortcut menu, select Edit Properties (Figure C-
28). The Edit Marker Line Properties Editor will open.

To specify the default appearance of markers for all of your plots, from
the Edit menu, click Default Plot Properties. When the Default Plot
Properties Editor opens, choose the Marker Lines tab.

The interfaces for the specialized Edit Marker Line Editor and the
Default Plot Properties Editor are very similar. However, the Plot
Properties Editor interface differs in two ways. First, the Marker
worksheet is available only if a marker exists in the current plot.
Second, at the top of the editing panel there is a Marker Lines list
containing all markers that exist in the current plot.
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You can edit the line style and label of a marker using two editing
tabs. Figure C-29 shows the Edit Marker Line Properties Editor with
the Style worksheet selected, while Figure C-30 shows the Label/Value
worksheet. The Marker Line tabs in the Plot Properties Editor and the
Default Plot Properties Editor share the same two worksheets.

Il Edit Marker Line Properties E3 I Edit Marker Line Properties E
style | Labelvalue | Sty :
~Line ~Label
" Mone  Mane
' Custom & Custom
Colar: ﬁ hlack vl Label Text: |
Style: — | Alignment: ||_9ﬂ ;l
Wieight: — | Paositian: |Ah0ve LI
" Fill Mone
% Fill Ahaove
 Fill Below
Fill Color: | yellow j “alue
Fill Pattern: | =] Date 21Dec1983 .| Time | 1708
rSample ~Sample
Sample Text
Ok | Cancel | Ok I Apply cancel

Figure C-29. Marker Line Figure C-30. Marker Line
Properties Editor—Style Tab Properties Editor—Label/Value
Tab

To edit the line style for markers:
1. Select the Style tab.
2. Choose Custom.

3. Select the Color, Style, and Weight for the marker line.
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4. You can display marker lines with
fill Above or Below, or without RSt Sty SRy I ht 908 Sttty
fill. Figure C-31 shows a plot AR SO | S e T
with line Fill Above and a hatched IEReR LR 1§ W
pattern selected.

The Sample box provides a preview of
the way the marker line will look.

Click Apply to save your changes
without closing the editor.

Figure C-31. Marker

To add a label to a marker line: Line with Fill Above

1. Select the Label/Value tab.
2. Choose Custom.

3. In the Label Text box, enter the text you want to appear in the
label.

4. From the Alignment list, select the justification of the label--
Left, Center, or Right.

5. To set the position of the label, from the Position list, select
either Above, Center, or Below.

6. For the Date value, enter the date in

: E
the format DDMMYYYY (e.g.,
21Dec1993). You can also click the ﬂ Det ﬂ ﬂ 1953 ﬂ

_| button to access the Calendar
Tool (Figure C-32) to select the date. 1| 2| 3[ a

) ) ) 5| 6 7| 8| of 10f 11
7. For the Time value, enter the time in
24-hour military format (e.g., for 12] 13 i 15] 16 17] 18
5:08 pm, enter “1708"). 19 2n‘| 22| 23] 24 25
) ) 26| 27 ”E" 29( 30| 31
The Sample box provides a preview of the

way the marker line will look.
Tue 21 Dec 19493

Click Apply to save and view your changes
without closing the editor. Click OK when
you are finished editing marker line
properties. Figure C-32.
Calendar Tool

o] | . Cancel
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Editing Callouts

You can add descriptive callouts at specific

points along a curve (Figure C-33). To do A Sarmple Callout

this: A

Bty
Right-click on the location on the curve where n i
you want the callout to appear.

Figure C-33.

From the shortcut menu (Figure C-34), point Callout
to Add Callout.
In the Add Callout dialog \ L |
box (Figure C-35), enter SAYERS ALT INFLOWY FLOW-UNRE G--IFST
the text you want to Edit Froperties
appear in the callout, and add Callout

then click OK.

Hide Callouts
Clear Callouts

To hide all callouts in a

plot, right-click on a curve - -
in the plot. From the Figure C-34. Shortcut Menu: Add
shortcut menu, click Hide Callout

Callouts.

Once you have hidden Gt Bl
f:allouts, Hide Callouts el T

in the shortcut menu

changes to Show I

Callouts, allowing you to

return callouts to the OK. Cancel |

plot display.

To permanently remove  Figure C-35 Add Callout Dialog Box
all callouts from the

plot, right-click on a curve in the plot to access the shortcut menu,
then click Clear Callouts.
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Customizing Axes

You can choose either a linear or log axis type, specify the axis scale,
modify tic marks, and customize axis labels. Probability plots are
generated for paired data sets with a type of “PROB”, and cannot be
changed without changing the data type.

Changing Axis Type

By default, plots display using a linear scale (Linear Axis), in which the
axis increases and decreases by X. You can also use the log scale,
which allows you to view curves that grow exponentially in a near
straight line because the axis increases or decreases by the log (x).
For example, you might wish to use the log scale when the axis has
evenly-spaced major tics with values of 1,10,100,1000, and so on,
such as in a performance history plot showing many years of data.

To change the axis type of an Lxis Tics I _______ P o e
individual plot, right-click on an . .

axis. From the Axis Tics shortcut Edit Properties |' _______
menu, point to Set Axis Type, and Setsxis Type

then select the axis type from the
submenu (Figure C-36). .
Depending on the axis type, you Flgure_C—36. Shortcut Menu -
can click either Log Axis or Linear Set Axis Type

AXis.

Specifying Axis Scale

You can specify the axis scale and tic interval for individual plots. To
do this, you can either:

From the Edit menu, click Plot Properties. When the Plot Properties
Editor opens, select the Axis tab. From the Axis worksheet, select the
axis you want to edit from the Axis list. Once you have this set, click
the Scale tab to access the Scale worksheet.

Or
Right-click on the axis with the Pointer Axis Tics
Tool il From the Axis Tics shortcut

menu (Figure C-37), click Edit Set fAxis Tvpe 3
Properties. When the Edit Axis
Properties Editor opens, choose the
Scale tab.

Figure C-37. Shortcut
Menu—AXis Tics
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Figure C-38 shows the Plot Properties Editor with the Axis tab selected
and the Scale worksheet open. The Axis worksheets of the Plot
Properties Editor and the Default Plot Properties Editor are nearly
identical, except for the Axis list on the Plot Properties Editor. The
Scale and Tics sub-worksheets are available in all three editors.

~ | MBEECH CREEK STA/FLOW-REG--INST/01DEC1993/IR-MONTH/DCP-. .. @

Select Viewport:

Cur\xes|ﬁ‘3€i5|Title Gridlines | Patterns | Marker Lines | Legend || Misc.

Ais: 1 v
' Seale | Label | Tics
Auto
Maxirmum: | 1L ‘
Minimurm: | 47 ‘
[v] View Maximurm: | — ‘
[v] View Minimum: | 0y ‘
Wajar Tic Intereal: | 0y ‘
Winar Tic Intereal: | & ‘
[ Reverse {Inver) Axis

Figure C-38. Plot Properties Editor--Scale Worksheet

With the Scale worksheet, you can specify the range of the scale, the
amount of the scale that is visible, and the tic intervals.

If the Auto box is checked, the plot will automatically select the scale.
Otherwise, as you zoom in and out of the plot, its view values change
while the minimum and maximum scale range values remain fixed:

e Maximum: enter the value of the maximum range of the scale.

e Minimum: enter the value of the minimum range of the scale.

¢ View Maximum: enter the maximum visible range of the
scale.

¢ View Minimum: enter the minimum visible range of the scale.

Tic intervals are the distances between tics on the axis scale:
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e Major Tic Interval: specify the distance between each major
tic.

e Minor Tic Interval: specify a value less than or equal to the
major tic value.

You can also choose to reverse the axis and invert the data by
selecting Reverse (Invert) Axis. If the data set is paired, you can
switch the X and Y axis, so what is plotted on the X axis becomes
plotted on the Y axis instead.

Click Apply to save and view your changes without closing the editor.

Click OK to save your changes and close the editor.

Modifying Tic Marks

You can modify the color of tic marks, choose whether or not major
and minor tic marks display, and specify whether labels display.

To modify tic marks in an individual plot, you can either:

e From the Edit menu, click Plot Properties. When the Plot
Properties Editor opens, select the Axis tab. From the Axis
worksheet, select the axis you want to edit from the Axis list.
Once you have this set, choose the Tics tab to set tic marks.

e Right-click on the axis with the Pointer Tool ll From the Axis
Tics shortcut menu (Figure C-37), click Edit Properties. When
the Edit Axis Properties Editor opens, choose the Tics tab.

To specify default settings for axis tics in all of your plots, click Default
Plot Properties from the plot Edit menu. When the Default Plot
Properties Editor opens, choose the Axis tab, then the Tics tab.

Figure C-39 shows the Tics worksheet of the Edit Axis Properties
Editor. The Tics worksheet is nearly identical on the Edit Axis
Properties Editor, Plot Properties Editor, and Default Plot Properties
Editor. However, at the top of the Plot Properties Editor is an Axis list
containing all of the axes available for editing in the current plot. In
the Plot Properties Editor, you must choose an axis to edit before you
can make any changes.
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By default, plot axes display

major tic marks with labels. To
turn off these options, click to Srale |

clear the Use major tick marks Tick Marke

and Use tick mark labels check o e
W

bOXeS_ SB MA0r ICK Marks

[ Use minor tick marks
You can also select Use minor tic ¥ Use tick mark labels

marks. Tic Calor [N black <

To change tic color, select the
color you want from the Tic Color

list.
Click Apply to save and view I—I
. . Ok Apply Cancel
changes without closing the
editor.

Figure C-39. Axis Properties
Click OK to save your changes Editor--Tics Tab
and close the editor.

Customizing Axis Labels
You can add borders and backgrounds to axis labels.
To customize axis labels in an individual plot, you can either:

e From the Edit menu, click Plot Properties. When the Plot
Properties Editor opens, select the Axis tab. On the Axis
worksheet, select the axis you want to edit from the Axis list.
Once you have this set, select the Label tab to set axis label

properties.

Or

e Right-click on the axis label with the

G2d Label

Pointer Tool Ll From the G2d Label
shortcut menu (Figure C-40), click
Edit Properties. The Edit Label
Properties Editor will open.

Flowe [
[}
[ma]
-
-

To specify default settings for axis labels in
all of your plots, select Default Plot
Properties from the plot Edit menu. When
the Default Plot Properties Editor opens, choose the Axis tab, then the
Label tab.

Figure C-40. G2d
Label Shortcut Menu

Figure C-41 shows the Edit Label Properties Editor. The same
worksheet is available on the Label tabs of the Plot Properties Editor
and Default Plot Properties Editor, with one difference. The Plot
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Properties Editor has an Axis list containing all of the axes available for
editing in the current plot.

" | Edit Label Properhies Ed

Barder Background
« Hone & None
" Custom " Custom

Sample

0] Apply cancel

Figure C-41. Label Properties Editor

The Label worksheet has two groups, Border and Background, which
allow you to customize border and background of the label,
respectively. Beneath the Border group, the Sample box provides a
preview of the label.

To add a border around the axis label, choose Custom in the Border
group, and then select the Color, Style, and Weight for the borderline.

To add a background to the axis label, choose Custom in the
Background group, and then select a Color and Pattern.

Click Apply to save and view your changes without closing the editor.
Click OK when you are finished editing axis label properties.

Customizing Legends

As Figure C-42 illustrates, you can add titles to the top of plot legends
and add text and graphics to the right and left sides. You can also
specify whether the legend appears below or to the right of the plot.
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Legend Title

=' RENDwO DCP-REWPRECIP--INST ~ =°°°° SAYERS DCP-REW PRECIP--INST

Unionville == UNIONWLLE DCP-REVPRECIP-INST = ' WATERVLLE DCP-REW PRECIP-INST

Figure C-42. Customizing Legends

To add legend labels to an individual plot, you can either:

Savers
Wiaterville

e From the Edit menu, click Plot Properties. When the Plot

Or

Properties Editor opens, select the Legend tab.

Right-click in a blank area inside the Legend Panel |
legend panel of the plot with the Move To Right

Pointer Tool a3 . From the Legend Edit Properties
Panel shortcut menu (Figure C-43),

click Edit Properties. The Edit Legend  Figure C-43.
Properties Editor will open. Shortcut Menu -

Legend Panel

To specify default settings for all of your
plot legends, from the Edit menu, click Default Plot Properties. When
the Default Plot Properties Editor opens, choose the Legend tab.

Whether you are using the Plot Properties Editor, Edit Legend
Properties Editor, or Default Plot Properties Editor, the worksheet for
editing legend titles is the same.

Figure C-44 shows the Legend Properties Editor. This worksheet,
accessed from the shortcut menu, contains the same fields as the
Legend worksheets of both the Plot Properties Editor and the Default
Plot Properties Editor.
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I Edit Legend Properties E3

Legend Title
Legend Title

rLeft Block Area Right Block Area
lCon |d:nciwms1 . 1Dssvueishe2.gif lcon |Right Title
Text |Renowa Tt |sayers

Tnionville Materville

Ok I Apply cancel

Figure C-44. Legend Properties Editor

In the Legend Title box, enter the title you want to appear along the
top of the legend box.

In the Left Block Area and Right Block Area groups, you can specify
the Icon and Text you want to appear on either side of the legend
block.

If you wish to display icons, type the exact paths and filenames of the
icon in the Icon field. (The path is the location on your computer.)

Enter any text you want to display in the Text boxes.

Click Apply to view your changes without closing the editor. Click OK
to save your changes and close the editor.

Customizing Window Panels

You can customize the color and spacing of the window “panel” in
which plots are displayed; you can also choose whether the plot
legend displays horizontally along the bottom of the plot panel or
vertically along the right side.

To customize panel properties of an individual plot, from the Edit
menu, click Plot Properties. When the Plot Properties Editor opens,
select the Misc. tab.
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To specify panel properties for all of your plots, from the Edit menu,
click Default Plot Properties. When the Default Plot Properties Editor
opens, choose the Misc. tab.

Whether you are using the Plot Properties Editor or the Default Plot
Properties Editor, the Misc. worksheet is the same. Figure C-45 shows
the Misc. worksheet of the Default Plot Properties Editor.

I Default Plot Properties

Viewpnr‘[l Titlel Gridsl Labelsl .v'-\xisl MarkerLinesI Legend

Panel Background Culurl Default ;l

Legend Layout

 verical & Haorizontal

Haorizontal Spacer Size
* Mone
& Custom

=

[o]34 | Apply Cancel

Figure C-45. Default Plot Properties Editor--Misc. Tab

You can also edit the legend layout and spacer size from individual
property editors accessed from shortcut menus, as discussed below.

Customizing the Panel Background Color

To customize the panel background color, click the down arrow beside
the Panel Background Color field to select the color you want. There
is no individual property editor available for customizing the panel
background color.

Customizing the Legend Layout

If you want the plot legend to display horizontally along the bottom of
the plot panel, in the Legend Layout group, select Horizontal. If you
want the plot legend to display vertically along the right side of the
plot panel, select Vertical.

Another way to adjust the position of the legend for an individual plot
is to use the Legend Panel shortcut menu (Figure C-46).
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To access the Legend Panel shortcut
menu, with the pointer tool right-click on .
a blank area inside of the legend panel in Legend Panel R
the plot window panel. If the legend is Mowe To Right

currently positioned horizontally, you can
click Move To Right, which will cause the
legend to display vertically. If the legend
is currently positioned vertically, you can Figure C-46 Legend
click Move to Bottom, which will cause Panel Shortcut Menu
the legend to display horizontally.

e R LR Tt -

Edit Froperties

Customizing the Horizontal Spacer Size

In the Plot Properties Editor and Default Plot Properties Editor,
horizontal spacer size refers to the space between viewports in plots
with multiple viewports. In single-viewport plots, it is the “margin”
space between the right side of the viewport and the edge of the
window panel.

To specify the horizontal spacer size using the Misc. tab of the Plot
Properties Editor or Default Plot Properties Editor, in the Horizontal
Spacer Size group, select Custom, then either select the pixel size
from the list or enter a value less than 50.

You can also use the Spacer shortcut menu
(Figure C-47) to customize both horizontal
and vertical spacer size for an individual plot.

To access the Spacer shortcut menu, right-
click on a plank space on the plot pa_nel. Click Figure C-47.
between viewports if you want to adjust
vertical spacing between viewports, or to the
right of a viewport to adjust horizontal
spacing.

From the Spacer " "|Edit Spacer Properties | |

shortcut menu, click Edit
Properties. The Edit Size in Pixels | 10|
Spacer Properties dialog

box will open (Figure C- oK ApRly |
48).

Spacer Shortcut
Menu

Cancel |

Figure C-48. Edit Spacer Properties

T ify th i
0 specify the spacer Dialog Box

size, enter a value less
than 50.
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Customizing Plot Layout

The Configure Plot Editor (Figure C-49) displays plot components in a
“tree” structure and allows you to customize the layout of an individual
plot. You can add and remove axes as well as add, remove, arrange
the order of, and set the weight of viewports in the plot window panel.

"’| Configure Plot E
Plot  Edit

Selected Data Sets

o] viewport (1,1) (50%)
= 3t Left ¥ Awis(cfs)
wem BEECH CREEK STA DCP-RAW FLOW-REG-INST
“emgr BEECH CREEK §TA DCP-REV FLOW-REG--INST
ol viewport (2,1) (50%)
= 3t Left v Auisii)
~m BEECH CREEK STA DCP-RAW STAGE-INST
“emr BEECH CREEK STA DCP-REY STAGE--INST

K3

8154 I Cancel

Figure C-49. Configure Plot Editor

When you customize the layout of a plot using the Configure Plot
Editor, your changes apply only to that individual plot unless you
export the plot's properties.

To access the Configure Plot Editor, from the Edit menu, select
Configure Plot Layout.

Adding and Removing Viewports

To add a new viewport to a plot, from the Configure Plot Editor’s Edit
menu click Add Viewport. The new viewport will appear at the bottom
of the “tree” in the Selected Data Sets box.

To remove a viewport, you can either:

e Click on the name of the viewport in the Selected Data Sets
“tree.” From the Edit menu, click Remove Viewport.
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‘..ns” BEECH CREEK STA DCP-REV FLO|

Or E B O gl - -
_ . e Lt e ViEswport (3,13 (25%)
e Right-click on the Pl viewport  Add Axis
viewport’s name in the ColeftAn o Up

Selected Data Sets
“tree.” From the shortcut
menu (Figure C-50),
click Remove.

Maove Down

Figure C-50. Shortcut Menu--
Remove Viewport

Setting Viewport Weights

You can customize the relative sizes of viewports in your plots. To do
this:

1. From the Edit menu of
thg Conﬂ_gure PIot_ Layout Viewpor —
Editor, click Set Viewport Viewport (111 (25%) D
Weights. The Set Plot Viewport (2,13 (25%) 25.0
Viewport Weights dialog Wiewport (3,13 (25%) 25.0
box will open. Wigwpart (4,13 (25%:) 25.0

2. In the Set Plot Viewport

Weights dialog box 0K I Cancel

(Figure C-51), you can

specify the relative size  pigyre c-51. Set Plot Viewport

of each viewport as a Weights Dialog Box
percentage value, with

all of the weights adding up to 100%. Figure C-51 shows four
viewports of equal weight at 25% each.

Note that the Set Plot Viewport Weights dialog box offers the same
right-click shortcut menu commands as are available in all tables. You
can cut, copy, and paste data cells; insert, append, and delete rows;
and print and export. For more information, refer to the section on
tabular data in the Utilities chapter.

Click Apply to save and view your changes without closing the dialog
box. Click OK to save your changes and close the dialog box.

Adding and Removing Axes

By default, viewports have a left Y-axis. You can also add a right Y-
axis, remove both the left and right Y-axes, and add a new left Y-axis
if you have previously removed it. Viewports can have a maximum of
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two axes, and you cannot remove an axis when a data set is
associated with it.

To add an axis to a viewport, you can either:

e Click on the viewport’s name in the tree in the Selected Data
Sets box. From the Edit menu, choose Add Axis.

ot 2 s
= §T [ MWiewport (2,13 (25%)

¢ Right-click on the viewport’s : Add Axis
name in the tree in the EViE% Mave Up
Selected Data Sets. From the - Lett Move D
shortcut menu (Figure C-52), Fgl view_ Move Down
click Add Axis. | Lef
The tree now displays another axis Figure C-52. Shortcut Menu
for the viewport you selected. - Add Axis

To remove an axis that has no data associated with it, you can either:
e Click on the name of the axis you wish to remove in the tree in

the Selected Data Sets box. From the Edit menu, click Remove
AXis.

¢ Right-click on the axis you wish to remove in the tree in the
Selected Data Sets box. From the shortcut menu, click
Remove.

The selected axis will no longer display in the tree.

Arranging Viewports and Axes

You can rearrange the vertical order of viewports in a plot window and
move axes (with their associated data sets) to different viewports.

To move a viewport or axis,

1. From the tree in the Selected Data Sets box, right-click on the
name of a viewport or axis you want to move.

2. From the shortcut menu, click Move Up or Move Down from the
shortcut menu.

3. Either click OK or Apply for the change to take effect in the plot
window.
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Note that you cannot move individual data sets in the Configure Plot
Layout Editor. You can move only the axis with which a data set is
associated.

Reversing Axes (Invert Data)

To reverse the direction of an axis so that the data is inverted, right-
click on the name of the axis in the tree. From the shortcut menu,
click Reverse. Either click OK or Apply for the change to appear in the
plot window.

Exporting and Importing Templates

After you have customized a plot, you can save its settings as a
template for use in other plots.

Generally, you will use templates when scripting plots. For example,
every day you generate a plot of flow, stage, and precipitation via a
script, and then apply a template that has all of the correct formatting,
such as viewport placement, size, line colors, and fills. For more
information about using templates with scripts, refer to the chapter on
Scripting.

To create a template from a plot: i| Export Plot Template.
) ) Awailahility
1. From the File menu, click

. = All Applicati
Export Properties. PRIEAENS

" This Watershed anly

2. From the Export Plot
Template dialog box
(Figure C-53), specify
whether you want the
template to be available
for All Applications or This
Watershed only, and then
give the template a Name. Mame: |Exarple Template|

. (o]4 | Cancel
3. Click OK to save the e

template and close the
dialog box. Figure C-53. Export Plot
Template Dialog Box
To apply (import) a template you
have created to another plot currently open:
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1. From the File menu, click Import Properties.

2. In the Import Plot
Template dialog

box (Figure C- I} Import Plot Template ... Ei

54), specify Availability

whether you want o

to use a template i Al Applications
available for All = This Watershed only
Applications or for

This Watershed Example Template

only.

3. Allist of available
templates will
display. Choose
the template you
want by clicking
on its name.

Mame: |Example Template

4. When you select a Ok
template, its
name will display
in the Name field. Figure C-54. Import Plot Template

Dialog Box

Cancel

5. Click OK to apply
the template to the current plot and close the dialog box.

Additional Viewing Options for Plots

The File menu of plots (Figure C-55) _ —
contains several commands that allow you [l Edit View
to view plot data in tabular form, save Tabulate

plots, and copy and paste plots into other
applications such as Microsoft Word, _
Excel, and Visio. Export Properies ...

Import Properies ...

Save As ..

Copyto Cliphoard

Print Ctrl+P
Fage Setup

Print Preview

Print Multiple

Close Cor] -+

Figure C-55. File Menu
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Viewing Data in Tabular Form

To view plot data in tabular form, from the File menu, click Tabulate.
A dialog box will open displaying the data in tabular form (Figure C-
56).

35 J/SAYERS-FLOOD CONTROL POOL/ELEY-ZONE/20AUG20011THOUR/BASETYP---0/

File  Edfit View

SAYERS-FL.. | SAYERS-CO... | SAYERS-INA.| SAYERS-FL . | SAYERS-PO..| SAYERS-FO.. | SAYERS-PO..
Ordinate | Date/Time | ELEV-ZOME | ELEV-ZOME | ELEV-ZOME | ELEV-ZOME ELEY FLOV-IN FLOW-0UT
BASETYP---0 | BASETYP-—-0 | BASETYP--0 | BASETYP--0 | BASETYP-—-0 | BASETYF—0 | BASETYP---0
Units it it it it it tfs cis| o
1 | 20Aug01 06 647.00 630.00 590.00 fi30.90 30,75 30582 151.80] |
2 [ 20Aug0ol 07 647.00 630.00 590.00 fi30.90 f30.76 305 .56 151.80
3 [ 20Aug0l 08 647.00 630.00 590.00 fi30.90 63077 304,93 151.80
4 [ 20Aug01 08 647.00 630.00 590.00 fi30.90 f30.78 304,25 151.80
8 | 20Aug 01 10 647.00 £30.00 590.00 f30.90 3078 30368 161,80
6 | 20Aug 01 11 647.00 £30.00 590.00 f30.90 fi30.81 30286 161,80
7 [20Augol 1z B57.00 £30.00 590.00 30,90 082 30217 14870
8 [ 20Aug0l 13 B57.00 £30.00 590.00 30,90 a0.83 301.48 160,15
a [ 20Aug0l 14 657.00 £30.00 590.00 30,90 083 300,20 151.80
10 [ 20Aug01 15 657.00 £30.00 590.00 30,90 630,25 30011 261.28
11 [ 20Aug01 16 657.00 £30.00 590.00 30,90 630,25 29943 2TRAS
12 [ 20Aug 01 17 657.00 630,00 590.00 30,90 30,25 29875 27895
13 [ 20Aug 01 18 657.00 630,00 590.00 30,90 30,25 298.07 27895
14 [ 20Aug 01 18... 657.00 630,00 590,00 620,90 630,25 297.28 27895
15 | 20Aug 01 20... 657.00 630,00 590,00 620,90 630,26 29672 278.95 | =]

Figure C-56. Data in Tabular Form

For more information about tables, refer to the chapter on Utilities.

Saving Plots

You can save a plot as an image (JPEG), a Windows Metafile (*.wmf),
as Portable Network Graphics (*.png), or other formats.

To do this, from the File menu, click Save As. From the Save dialog
box (Figure C-57), select the location where you want to save the plot,
enter a filename in the File name box, and select the file type you
want from the Files of type list, then click Save.
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Save in: |[:| My Docurments ;l I‘j‘

x|

1 corel User Files
Wiy Pictures

1 MySetups

(1 PGP

De

My Documerits

Windows Metafile & wimnf)

JPEG ("jpg, "pea)
Fortable Metwork Graphics (%.png)

Figure C-57. Save Dialog Box

Copying Plots to the Clipboard

Use Copy to Clipboard from the File menu to copy a plot to the
clipboard. You can then paste the plot as an image into another
application such as Microsoft Word, Excel, or Visio.

File name: I Save |
Files oTtype: [ywiindows Metafile (*wmf) ~|  Cancel |
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Printing Plots

The Print command, available from the File menu of plots, opens a
standard, Windows-style print dialog box.

From the File menu, click Page
Setup. The Page Setup dialog
box will open (Figure C-58).
Here you can set the page
Orientation, Page Margins,
Page Numbers, and Printer
Scale.

Set Margins opens the Printer
Margins dialog box (Figure C-
59).

I |
Orientation

" Landscape © Reversed

~Margin

Left: 1.0in Top 1.00n
Set Margins |
Right: 1.0in  Bottam: 1.0 in

—Additional Option

[ Erarmeiarmmd plot
[ Page Mumhbers

~Frinter Scale

& Maximum Plotting Area

1 eeriefned Scale

NGRS I i
e = | i

o |

Cancel |

E Printer Margins

Top | 1.0] In

Left | 10 in

EIUﬁUm' 10 in

Right | 10 in
Ol Zancel

Figure C-59. Printer Margins
Dialog Box

Figure C-58. Page Setup Dialog
Box
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To view the plot as it
will be printed, from
the File menu, click
Print Preview. Figure
C-60 shows an
example.

Finally, the Print
Multiple command
allows you to print
several plots on one
page. The Print
Multiple dialog box
(Figure C-61) shows
all of the currently
open plots in the
Available Plots box.
To select plots for
printing, double-click
on the plots in the
Available Plots box
and the selected plots
will move to the
Selected Plots box.

»:; JJAXEMANN(P)/PRECIP-INST /01M 0Y1993/IR-MONTH/DCP-REV/ preview

Close | 100 % 'I

]
o
]
E]

IAAEMANNPYPRECIP--INSTI01 NOYT 993/R-MONTHDCR-REV

Precip INST—CUM (i,

w

@

=
I

340
3204
3004
2804

260
300

250
2004

Flow [crma)

1460
100+
50

T T ABAANN(R) DCP-REW PRECIP-INST

—"— BEECH CREEK STADCP-RAW FLOW-REG-INST —&— BEECH CREEK $TA DCP-REV FLOW. REG-INST

1|

L
T T T T T T T T T T T T T T T T T T T T 7T T T T T T T 77T
123448678 81011121314181617 18189202123 2324 2526 27282830 -

MNowl 993

""" AEEMANNCR) DCP-RAW PRECIP-INST

| o

Figure C-60. Example Print Preview of a

Plot

Next, use the slider bars to specify the number of plots you wish to
appear horizontally and vertically on the page. The grid to the right of
the sliders reflects your choices.

[ Print Multiple
Eile

Auailable Plots
Lack Haven LOC
Milesburg HW
Spring Creek LOGC

Plots Per Page 4
Mumber Across

Selected Plots
_=| |Beech creek Hinv

; HE
(1]

|
Murnber D

I

1
|

Print | Cancel I

Figure C-61. Print Multiple Dialog Box
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Figure C-62 shows a preview of the plots set up above. From the Print
Multiple dialog box, you can also use the Page Setup and Print Preview
commands. The two commands are available from the File menu of
the Print Multiple dialog box.

E%il’lint Multiple preview E3
|1DIZI % 'I
Beech Creek HVW Lock Haven LOC _I
T T
: i ; |
| I
I I I I
| I
i l i1 I
H | 1 |
I |
' | : I
b L1 1
| ' I .
|
. : u i
AR A w
u | 1] |
LT J Su I
s ERTAY
15 ! M !
15 T T T II T T T T T T T T T II T T T T T T
[ LT F | | - B | 2 a3 a5 {1 7 T S| R B 2 0 u 5
(1] 1o
K1 | _>|_I
Figure C-62. Print Multiple Preview Dialog Box
(Example)
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